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f NOTICE

This report has been prepared for the United States Air Force by Dames & Moore,-.
for the purpose of aiding in the implementation of the Air Force Installation"
Restoration Program. It is not an endorsement of any product. The views expressed
herein are those of the contractor and do not necessarily reflect the official views,,.
of the publishing agency, the United States Air Force, nor the Department of

~Defense.
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National Technical Information Services
5285 Port Royal Road
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Federal Government agencies and their contractors registered with Defense Technical ..
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PREFACE
U

As part of the U.S. Air Force Installation Restoration Program (IRP),
investigations were undertaken at five sites on Mountain Home Air Force Base,
Idaho, to determine whether hazardous material contamination is present. This
report, prepared by Dames & Moore under Contract No. F33615-83-D-4002,
Order 0009, presents the results of the Phase II, Stage 1 IRP investigations. The
period of work repoted on herein was January through September 1984. The field
investigations were directed by Dr. Kenneth J. Stimpfl and were undertaken under
the technical management of Mr. George W. Condrat. Field work was undertaken by
Mr. Steven B. Johnson. Maj. George New and Dr. John Yu, Technical Services
Division, USAF Occupational and Environmental Health Laboratory (OMEHL), were the
technical monitors.
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SUMMARY

Mountain Home Air Force Base (AFB) is located approximately 10 miles

southwest of Mountain Home, Idaho. It is situated on the Mountain Home Plateau,
,. which is a rolling upland plain underlain by over 10,000 feet of volcanic and

sedimentary rock. The base has been in operation since 1943 and currently houses

p tactical fighter squadrons that use the F-1I1A and the EF-1I1A aircraft.

The Phase I, Stage 1 field evaluation of the Installation Restoration Program

(IRP) consisted of investigations at the following five sites:

Site 1 - Lagoon landfill,

- Site 2 - "B" Street landfill,

Site 8 - Existing fire department training area,
Site 11 - Fuel hydrant system leak/spill area, and
Site 12 - Entomology shop yard.

The field investigation consisted of the following activities:

o Installation and sampling of a monitor well at Site 1 and Site 2;
o Sampling of base wells MH-1, MH-3, MH-4, MH-5, MH-6, and MH-7, and

the east and west wastewater lagoons at Site 1;
o Drilling and sampling three borings at Site 8;
o Drilling and sampling three borings at Site 11; and
o Drilling and sampling three borings at Site 12.

The ground water samples were analyzed for 16 pesticides, 5 trace metals, oil

and grease, phenol, total organic carbon (TOC), and total organic halogens (TOX).
- The soil samples from Sites 8 and 11 were analyzed for moisture content, TOX,

TOC, oil and grease, phenol, and lead. The soil samples from Site 1? were analyzed

for moisture content and 16 pesticides by EP toxicity test extraction.

Ground water is available from the Bruneau and Glenns Ferry Formations
beneath the site, although all the base wells and monitor wells are completed in the
Bruneau Formation. Both formations contain highly permeable layers of fractured
and porous basalt and coarse sand and gravel. The formations behave as a single

aquifer in which ground water is present under unconfined conditions. Ground water

quality is suitable for most purposes, although the concentrations of total dissolved
solids have been increasing in water from base wells MH-2, MH-3, and MH-4 since

about 1960 and had increased in old base well VIH-1 until it was replaced in 1974.
The source of the dissolved solids is either upward flow from the Glenns Ferry

Formation, which contains slightly lower quality water than the Bruneau Formation,

or downward migration of contaminants such as nitrate, chlorides, and sulfates.
Regional ground water flow is generally toward the south, where it eventuallv
discharges into the Snake River.

.- • [... ". ... . -. ............



The ground water analyses showed evidence of organic ground water
contamination based on TOX concentrations in one base well and both monitor well -

samples. Halogenated organic compounds (TOX) are present in ground water beneath
the entire base, but levels in the range of 0.059 to 0.086 milligrams per liter (mg/L)

are believed to represent background levels. In contrast, TOC concentrations were
too low to interpret them conclusively as either background or contaminated
conditions. Although there is evidence that the waste disposal sites are the sources,
it is possible that contaminants also originate from off-site sources. Insignificant
levels of contaminants were found in soil samples from Site 11, where several
thousand gallons of jet fuel were spilled in the late 1950s. Relatively high

concentrations of TOX, TOC, and oil and grease were detected at Site 8, the fire
department training area. The greate.st contamination was within the bermed area in -

which jet fuel is pooled before it is burned for training exercises. Seven of the 16

pesticides included in the analyses were detected in EP toxicity test extracts of soil
samples from Site 12, adjacent to the entomology shop building. Dieldrin was found
in all the samples, and DDD was found in all but one of the samples. The remaining

5 pesticides were detected in 1 or 2 samples each. Only samples from the upper
I foot of soil were analyzed, so it is not known how deep the pesticides are
distributed. Similarly, the areal extent cannot be estimated based on Phase I,

Stage 1 results. The pesticide concentrations in the EP toxicity test extracts were
very low.

The Phase II, Stage 1 conclusions are as follows:

1. Evidence of ground water contamination was identified by the oresence of
TOX (total organic halogens) in one base well and one monitor well. The

concentrations in both were 0.12 mg/L. No pesticides were detected in
the monitor well samples, so the organic halogens may be due to solvents,
herbicides, or other organic contaminants. TOC (total organic carbon)

concentrations were too low to conclusively indicate background or
contaminated conditions. The magnitude and associated health lisk cannot
be assessed until the individual compounds contributing to TOX are known. -

2. High TOX concentrations and seven pesticides were detected in the lagoon
samples, indicating that the lagoons mav be a source of the ground water
contaminants. The highest concentrations of TOX in the ground water
samples were 0.12 mg/L from Monitor Well 1 (MW-f), which was

completed beneath the lagoon landfill, and 0.12 mg/L from base well
MH-3.

3. No significant contamination was found at Site 11.

4. Evidence of contamination was identified at Site 8; however, the depth of
contamination could not be determined from Phase II, Stage I results.

[2] .-
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Bec',use hazardous wastes may be migrating from the site through
infiltration of jet fuel, there is a potential that it may be a source of
organic contaminants that could eventually reach the ground water.

5. Soil adjacent to the entomology shop (Site 12) has been contaminated with
pesticides to a depth of at least 1 foot, although the areal extent could
not be estimated from Phase I, Stage 1 results. Based on chemical
analyses of EP toxicity test extractions of soil samples, the contamination
is extremely low and does not warrant further investigation.

The following summarizes our recommendations and the rationale for further
activities:

Sites Recommended Action Rationale

1 and 2, Develop an accurate ground water To characterize the organic and
base elevation map by surveying inorganic content of ground
wells elevation and location of base water beneath the base and define

wells and monitor wells.Based the ground water flow system.
on the results of the survey,
determine whether Monitor Well 2
(MW-2) is upgradient or down-
gradient of the "B" Street land-
fill. If MW-2 is downgradient,
no further work should be done
at Site 2. If MW-2 is determined
to be upgradient of the landfill,
three additional monitor wells
should be installed downgradient.a If the results of the survey
do not clearly indicate whether
MW-2 is upgradient or down-
gradient, install one well
upgradient and three wells
downgradient as defined by the
ground water elevation map. At
Site 1, install four monitor
wells. Place one well upgradient
and three wells downgradient.
Sample the eight new wells;
operating base wells MH-1, MH-3,
and MH-5; MW-i and MW-2 (if
needed); and the two lagoons;
measure pH, specific
conductance, and temperature;
and analyze the samples for
USEPA 601 and 602 parameters,
major cations and anions, and

t? cadmium.

[3]
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Sites Recommended Action Rationale U

8 Drill and sample one background To estimate the vertical extent
boring and two additional borings of contamination and determine
to depths at which soil samples whether the site is a potential 6..-o

do not emit organic vapors, source of ground water contarni-
Analyze soil samples for volatile nation.
and semivolatile organics, oil
and grease, and moisture content.

[.4
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I. INTRODUCTION

A. BACKGROUND

The Department of Defense (DOD) initiated the Installation Restoration Program
(IRP) in 1976 to investigate and mitigate any environmental contamination which may

qbe present at DOD facilities as a result of handling or disposing hazardous materials.
IRP was revised in 1981 and reissued as the Defense Environmental Quality Program
Policy Memorandum (DEQPPM) 81-5. The Air Force implemented DEQPPM 81-5 in
1982 as a four-phased program:

Phase I Problem Identification/Records Search
Phase II Problem Confirmation and Quantification

o Presurvey
o Field Evaluation - several stages as warranted

Phase Ill Technology Base Development
A Phase IV Corrective Action

Phase I was completed by CH2M Hill (1983), and the Phase II Presurvey was
-. completed by Dames & Moore (1983). Dames & Moore has been retained by the Air

Force under Contract Number F33615-83-D-4002 to conduct Phase II, Stage 1, Fieldu Evaluation, at Mountain Home Air Force Base (AFB) near Mountain Home, Idaho.

This report presents the results of Dames & Moore's field and laboratory
investigations in the vicinity of waste disposal and hazardous material handling areas

• "at Mountain Home AFB.

B. PURPOSE AND SCOPE

The purposes of the field evaluation portion of Phase II of the IRP were as
follows:

1. Determine whether environmental contamination has resulted from material

handling or waste disposal practices at Mountain Home AFB;

2. If contamination is found, provide estimates of the magnitude and extent

of the contamination; and

3. Identify any additional investigations and their attendant costs necessary
to identify the magnitude, extent, and direction of movement of
discovered contami nants.

The scope of work as outlined for Phase II, Stage 1 of the TRP consisted of
the following activities:

[5],
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5' 1. Drilling, sampling, and geologically logging one boring to a deoth of h "
402 feet at the lagoon landfill (Site 1) and one boring to a depth of
410 feet in the "B" Street landfill (Site 2).

2. Installing and developing a monitor well in each boring.

3. Sampling the two monitor wells; base wells MH-1, MH-3, MH-4, MH-5,

MH-6, and MH-7; and the east and west wastewater lagoons.

4. Analyzing the ground water and lagoon samples for 25 parameters,

including trace metals, pesticides, and others.

5. Drilling, soil sampling, and geologically logging three borings at the
existing fire department training area (Site 8), three borings at the fuel
hydrant system leak/spill area (Site 11) and three borings at the

entomology shop yard (Site 12).

6. Analyzing selected soil samples from each site for specific constituents,
including total organic halogens (TOX), total organic carbon (TOC), oil
and grease, metals, phenols, and pesticides.

7. Preparing this report, which presents our findings and recommendations.

Field work began on 26 March 84 and was completed on 14 April 84. .-.

C. BRIEF HISTORY OF MOUNTAIN HOME AFB
AND WASTE DISPOSAL OPERATIONS U

Mountain Home AFB is located about 10 miles southwest of Mountain Hom, "

Idaho (see Plate 1). It was established in 1943 and served as a base for several
different bombardment groups until it was deactivated in the fall of 1945. The base
served as a Strategic Air Command base between 1948 and 1950 and later between

*1953 and 1965. The Tactical Air Command has controlled the base since 1965. The

current mission of the base is to develop and maintain tactical fighter squadrons.
The principal aircraft flown at the base are the F-1IlA and the EF-lIA.

Hazardous wastes and chemicals have been used and generated at Mountain
Home AFB since 1943 for aircraft maintenance and other industrial ooerations.

These activities generated between 20,CN) to 40,000 gallons per year of waste oils, .-.

fuels, solvents, paints, and paint thinners kCH2M Hill, 1983). Other wastes generated

by the base include sanitary sewage and refuse. In the past, the hazardous wastes

have been disposed of by one or more of the following methods: j

[61
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o Incineration through fire department training exercises; I

o Dumping at the lagoo 'andfill or "B" Street landfill; and/or

o Discharging to the sanitary sewer, road oiling, or collection and removal

by a contractor.

Since 1969, the wastes have been collected by a contractor or sent to the Defense

Property Disposal Office for sale.

D. DESCRIPTION OF SITES

CH2M Hill (1983) identified 17 sites where hazardous materials had been

handled, spilled, or disposed of within Mountain Home AFB. The following sites

received the highest ratings for environmental impact and were investigated during

Phase 11, Stage 1:

1. Lagoon landfill (Site 1),

2. "B" Street landfill (Site 2),

3. Existing fire department training area (Site 8),

4. Fuel hydrant system leak/spill area (Site 11), and

5. Entomology shop yard (Site 12).

The sites investigated during Phase II, Stage 1 are shown in Plate 2, and each site

is described below.

1. Site 1 - Lagoon Landfill

The lagoon landfill is located on the west side of the base at the site of the

current wastewater lagoons. This site served as the main base sanitary landfill

between 1952 and 1956, and the wastewater lagoons were constructed in 1961 and

1962. The landfill received general refuse, which was burned, and about six drums

per month of mineral oils, hydraulic fluids, engine oils, and solvents such as

trichloroethylene and carbon tetrachloride. Their potential for environmental imoAct

is considered high due to the possibility for infiltration from the wastewater lagoons

to leach hazardous contaminants from the underlying landfill.

[81
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The wastewater treatment system now located at Site 1 consists of four
N

oxidation lagoons occupying a total of 72.8 acres with an average water depth of

3.5 to 4 feet. Currently, daily flow to the treatment system averages about

800,000 gallons of sewage. Oil/water separators collect waste oils and lubricants

from the industrial shop discharges. Water and sediments from the oil/water

separators are disposed of at the "B" Street landfill (Site 2). Disposal of the

wastewater effluent is by evaporation and percolation from the lagoons. Under ,.

normal conditions, no effluent leaves the base, so no National Pollutant Discharge

Elimination System (NPDES) permit is required. Overflow from the lagoons is

captured in two infiltration ponds. According to CH2M Hill (1983), measurements of

biochemical oxygen demand (BOD5 ), nitrate, nitrogen, total Kjeldahl nitrogen, oil and

grease, total phosphorous, oH, and chromium in the effluent show that the treatment

system operates well. Further, no chromium was detected in the lagoon influent or

effluent.

2. Site 2 - "B" Street Landfill

The "B" Street landfill is located in the northwest corner of the base and

served as the main base sanitary landfill between 1956 and 1969, when the existing

landfill went into operation. Materials dumped at the landfill included general

refuse such as garbage, concrete, rubble, fill, empty drums, and trees, and industrial

wastes such as waste oils, fly ash from the heat plant, solvents, jet fuel, tank-

cleaning sludge, and possibly up to 20 drums of DDT. Refuse and wastes were

placed in trenches 12 to 14 feet deep and either burned or covered with fill.

Currently, the site is covered by small piles of dirt fill, concrete, rubble, empty

drums, and refuse. Some of the shallow trenches are still visible. The potential for

environmental impact at Site 2 is based on the suspected presence of hazardous S
wastes in the landfill.

3. Site 8 - Existing Fire Department Training Area

Site 8 is located about 1,000 feet southeast of the end of the flight line and

hlas been used as a training site for the fire department since 1962. The site

consists of two buildings and a burn area in which a steel aircraft skeleton is

encircled by low earthen berms. Prior to 1975, waste fuel, oils, and lubricants were

burned in the fire department exercises, but thereafter only jet fuel (JP-4) has been

used. Exercises are currently conducted one to three times per month and consume

300 to 500 gallons of fuel for each fire. Although most of the fuel is probably

consumed by the fire, the potential for environmental impact at this site is based on

the portion of the fuel remaining in the soil.

00
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4. Site 11 - Fuel Hydrant System Leak/Spill Area

Site 11 is located on the flight line between the No. 3 and No. 4 jet fuel

hydrant stations. As much as 64,000 gallons of jet fuel were spilled in the vicinity
of Site 11 in two incidents in the late 1950s. The potential for environmental

impact is based on the possibility that fuel may still remain below the ground

surface.

5. Site 12 - Entomology Shop Yard

Site 12 is located immediately northwest of the entomology shop, Building
No. 2206. Pesticide (insecticides, herbicides, and rodenticides) application equipment

has been filled and cleaned in this building since the late 1960s. Prior to about
1981, wash water was allowed to drain outside the building on the ground surface.
Currently, the wash water is collected in an underground tank and analyzed before
disposal. Past soil samples from this site have yielded low concentrations of several
pesticides, including DDT. The potential for environmental impact is based on the
presence of pesticides at the site.

E. IDENTIFICATION OF POLLUTANTS SAMPLED

Chemical analyses of ground water and soil samples included some or all of the

parameters listed in Table 1. Ground water samples from the monitor wells and the
base wells were analyzed for all the parameters in Table 1 plus field measurements

- of pH, specific conductance, and temperature. Soil samples from Site 8 were
" analyzed for TOX, TOC, oil and grease, total metals, and phenols. Soil samples

from Site 11 were analyzed for TOX, TOC, oil and grease, and heavy metals. Soil

* samples from Site 12 were analyzed only for insecticides using EP toxicity

extraction.

F. IDENTIFICATION OF THE FIELD TEAM

The field work required for Phase II, Stage 1 was completed by Mr. Steven

Johnson, Staff Hydrologist, who supervised both the monitor well installation and soil
sampling activities. Appendix F contains a description of his qualifications.

2.a.
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TABLE 1

PARAMETERS, LIMITS OF DETECTION FOR SOIL AND GROUND WATER ANALYSES,
AND WATER QUALITY STANDARDS

Limit of Public Drinking
Limit of Detection, Water 'Water Standard

Constituent Detection, Soil (4g/L) (4g/L)

"" Pesticides*

Aldrin 0.01 4g/L 0.005
. p,p'-DDT 0.05 4g/L 0.02

o,p-DDT 0.05 4g/L 0.02
DDD 0.02 4g/L 0.01
DDE 0.02 pig/L 0.01
Dieldrin 0.01 ig/L 0.005
Endrin 0.01 4g/L 0.005 0.2

. Heptachlor 0.01 4g/L 0.005
Heptachlor Epoxide 0.01 4g/L 0.005
Lindane 0.01 jig/L 0.005 14.

Methoxychlor 0.1 4g/L 0.1 100.
Chlordane 0.2 4g/L 0.2
Toxaphene 1.0 ig/L 1. 5.

- alpha-BHC 0.01 4g/L 0.005
beta-BHC 0.01 Lg/L 0.01
delta-BHC 0.01 4g/L 0.005

". Heavy Metals

. Cadmium NA 10 10.
Chromium NA 5 50.
Lead 10 Ig/g 10 50.
Nickel NA 60
Silver NA 10 50.

Others

" Oil and Grease 0.06 mg/g 400
Phenol 5 4g/g 10
Total Organic Carbon 0.01 mg/g 1000
Total Organic Halogens 5 4g/g 10

* Pesticides extracted from soil using EP toxicity extraction procedure;
detection limit is for extract.

NOTE: NA = Not analyzed
mg/g = milligrams per gram
g/L = micrograms per liter

S/gg = micrograms per gram
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II. ENVIRONMENTAL SETTING

A. GEOGRAPHIC LOCATION

Mountain Home AFB occupies about 5,800 acres in Elmore County, Idaho on a
plateau about 2 miles north of the Snake River (see Plate 1). The base is about
10 miles southwest of the city of Mountain Home and about 50 miles southeast of
Boise.

The base is located on the Mountain Home Plateau, which is a rolling upland
plain with occasional volcanic cones or buttes rising several tens to a few hundred
feel above the plain. The elevation of the plain ranges from 2,700 feet to about
3,200 feet and is about 3,000 feet in the vicinity of the base (Mundorff et al.,
1964). The surface of the plain rises 300 to 500 feet above the Snake River, which
flows along the southern edge of the plateau.

The Mountain Home Plateau is drained by several intermittent streams that are
tributaries of the Snake River. Canyon Creek is an intermittent stream closest to
the base and receives stormwater that is occasionally discharged from a dam along

the north side of the west wastewater lagoon.

The average annual precipitation at the base is about 8 inches and falls
j principally in the winter and spring. Mean monthly temperatures range from 301F in

January to 760F in July. Annual average lake evaporation in the vicinity of the
. base is about 35 inches (CH2M Hill, 1983). Therefore, the potential of local

precipitation infiltrating directly into the aquifer is small.

B. REGIONAL GEOLOGY AND HYDROGEOLOGY

The Mountain Home Plateau is underlain by over 10,000 feet of volcanic and
sedimentary rock, which was deposited upon the Idaho Batholith. The Idaho
Batholith is composed of silicic volcanic rocks and forms a trough in which the
overlying sediments and volcanic rocks were deposited. In ascending order, the
formations overlying the Idaho Batholith include the Miocene Age Idavada Volcanics,
consisting of about 2,000 feet of silicic volcanic rocks. Next in the sequence is the
Idaho Group, ranging in age from Pleistocene to Pliocene and consisting of the

* Glenns Ferry Formation and the Bruneau Formation. These two formations consist of
basalt flows interbedded with layers of silt and sand that were deposited during
interflow periods. Overlying the Idaho Group is basalt of the Snake River Group,
which is Holocene and Pleistocene in age, and unconsolidated alluvial deposits, for a
total thickness of about 900 feet. The basalt of the Snake River Group consists of
up to 550 feet of several basalt flows, which originated from volcanic sources as
much as 60 miles east of the base (Malde et al., 1963). Bedrock beneath the
plateau is mantled by a thin layer of eolian sand and silt.

[131
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All of the formations underlying the Mountain Home plateau yield varying
amounts of ground water. The most important aquifers are the Bruneau and Glenns
Ferry Formations of the Idaho Group, which comprise a regional deep aquifer. Also
present in some areas is a localized shallow aquifer comprised of alluvium in which
the saturated thickness is adequate to yield a usable amount of water to wells.

Both the Bruneau and Glenns Ferry Formations contain highly permeable layers
of fractured and porous basalt and coarse sand and gravel. Well yields range up to
350 gallons per minute (gpm) from the Glenns Ferry and up to 3,500 gpm from the
Bruneau (Young, 1977). Depth to ground water is generally 200 to 400 feet below
ground (Norton et al., 1982). Ground water quality in the regional aquifer is
suitable for most purposes. Specific conductance is generally less than 500 pmhos/cm
with low hardness and low concentrations of major ions such as calcium, magnesium,
potassium, sulfate, and nitrate (Parliman, 1982). Regional ground water flows toward
the south and discharges into the Snake River, often in the form of springs or seeps
emanating from the steep margins of the plateau. Two large springs, Halls Ferry
Springs and Weatherby Springs, issue from the Bruneau Formation at points in the
Snake River Canyon directly south of the base.

The main body of shallow ground water in the vicinity of the base underlies
the city of Mountain Home. The perched ground water is maintained by leakage
from the Mountain Home Reservoir and water distribution canals and from infiltration
from Rattlesnake Creek and Canyon Creek. Depth to water is highly variable,
ranging from less than 10 feet to more than 100 feet. Shallow ground water flows
southward and eventually recharges the deeper, regional aquifer (Norton et al., 1982).

The principal recharge area for the aquifer underlying the Mountain Home
Plateau is in the mountains north of the Plateau, where precipitation infiltrates
directly into rock outcrops. Recharge from the plateau's surface is very limited
because of the low annual precipitation, relatively high evaporation rate, and the
deep water table. A small amount of recharge is provided by deep percolation of
intermittent stream flow and excess irrigation water.

C. GENERAL BASE HYDROGEOLOGY

The volcanic rocks and alluvial deposits in the vicinity of Mountain Home \FR
generally behave as a single unconfined aquifer. However, locally confined
conditions may occur due to the presence of discontinuous layers of slowly permeable
materials. Ground water in the base vicinity is available mainly from the fractures,
cinder zones, and interflow zones in the basalts of the Bruneau Formation, in which
the depth to water ranges up to several hundred feet below ground. All of the base
wells and private wells located within 2 miles of the base are completed in the

[14]
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Bruneau Formation (see Tables 2 and 3). Ground water is also available from

saturated gravel aquifers in stream channels and from the Glenns Ferry Formation.

Ground water levels were measured in areas near the base in 1976 (Young,

1977), 1980 (Lindholm, 1983), and 1981 (Norton et al., 1982). Depth to water ranged

from 300 feet to more than 600 feet below ground or from elevation 2800 near

Mountain Home to 2650 beneath the base. The water table in these years sloped

toward the south, southwest, and west and showed significant cones of depression S.

centered beneath Mountain Home, the Cinder Cone Butte area, and an area

* immediately east of the base. In 1981, the latter cone of depression contributed an

easterly component to ground water flow causing the water table to slope to the

southeast at a rate of about 30 feet per mile.

Hydrographs shown by Norton et al. (1982) show that ground water levels have

been declining at 2 to 4 feet per year since 1967. The decline is due to excessive

pumping and below average recharge to the aquifer. As of 1980, about

b 600 acre-feet per year (ac-ft/yr) was being mined from the regional aquifer beneath
the Mountain Home Plateau, and currently approved ground water permits would

increase the deficit to 28,100 ac-ft/yr when they are developed. In addition to

Sexcessive withdrawals, recharge decreased below normal between 1974 and 1980.

Although precipitation was above normal at Mountain Home during that period, it
2 Iwas below normal in the mountains east of the plateau, where the regional aquife is

recharged by precipitation falling on rock outcrops. Precipitation falling on the

* plateau is a less important source of recharge.

The pumping rates of base wells and private wells within 2 miles of the base

indicate that the regional aquifer is highly transmissive. The specific capacity of a
well is the rate of discharge in gallons per minute produced by the well per foot of

drawdown (gpm/ft) and is proportional to the transmissivity of the aquifer. Specific

capacities of the base wells are listed in Table 2 and ranged from 50 to 257 grpm/ft.
Specific capacities reported for private wells ranged from 40 to 412 gpm/ft (see

Table 3). Using the method of Theis (1963) for converting specific capacity to

transmissivity and a storage coefficient of 0.03 from Mundorff et al. (1964), the
transmissivity ranges from 65,000 to 650,000 gallons per day per foot (gpd/ft).

These values are within the range of transmissivities reported by Mundorff et al.

(1964) from pumping tests in wells in other areas of the Snake River Plain aquifer.

Their values ranged from a few thousand to tens of millions of gallons per day per

foot.

I-°.
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Ground water quality in the regional aquifer is high enough for most purposes.
Table 4 lists chemical analyses from the base wells that were sampled in 1980. The
USEPA primary and secondary drinking water standards are also listed for
comparison. With the exception of MH-3, concentrations of all the constituents meet %,

both sets of standards.

However, ground water quality has deteriorated since the initial base wells
were installed in 1948. CH2M Hill (1982) noted that concentrations of nitrate,
chloride, and sulfate in the former MH-1 steadily increased between 1960 and 1974,
when the well was removed from service. Base wells MH-2, MH-3, MH-4, and VIH-5
have also yielded increasing concentrations of nitrate, sulfate, and chloride since ".
about 1960. The concentrations of those constituents in MH-6 have risen only
slightly since 1964. Plate 3 shows the increase of specific conductance, which is a , %V
collective measurement of the dissolved ion concentration, in base well water since
1948.

Chemical analyses for base well water reported by Parliman (1982) show that
all the principal cations and anions in the analyses except iron, manganese,
phosphorus, and silica have increased in concentration since 1960. There are two
primary sources for the ions: deep percolation of contaminants from the ground
surface and mixing of ground water from the Glenns Ferry Formation with ground
water in the Bruneau Formation.

The Glenns Ferry Formation yields lower quality ground water than the Bruneau
Formation because it consists of lacustrine, fluvial, and floodplain sediments (Ralston
and Chapman, 1968). Soluble ionic compounds were concentrated in the sediments
during deposition by evaporation and subsequently leached by ground water. In
contrast, the Bruneau Formation consists primarily of resistant basalt, which
contributes relatively few ions to solution. Table 5 compares the quality of water -

from two wells completed in the Glenns Ferry Formation with the pre-1958 ground
water quality determined by the average of seven analyses of water from MH-3. " '
The MH-3 analyses represent the ground water quality in the Bruneau Formation
before it began deteriorating in about 1960 and are similar to pre-1958 analyses
from other base wells. Ground water from the Glenns Ferry Formation contains
significantly higher concentrations of chloride, sulfate, calcium, sodium, zinc, and
other major ions than the MH-3 analyses. However, concentrations of nitrate, iron,
manganese, and phosphorus are similar in the two sets of analyses. -

,1%8
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TABLE 4

CHEMICAL ANALYSES OF BASE WELLS MH-I. MH-3. MH-5 AND MH-6 IN 1980

USEPA Primary (P)
and Secondary (S)
Drinking Water

Parameter Standards MH l* MH-3 MH-5 MH-6

p Arsenic 0.05(P) 0.001 0.001 0.001 0.002

Alkalinity (as CaC0 3 ) 130 120 76 60

Bicarbonate (as HCO3 ) 150 130 93 63

Calcium 60 130 59 33

Carbonate (as C03 ) 5 7 5 5

Chloride 250(5) 49 110 55 26

Fluoride 1.4 to 2.4(P) 1.1 0.1 0.1 0.1

Hardness 230 510 210 120

us Iron 0.3(S) 0.01 NA < 0.01 0.02

Magnesium 19 46 16 8.4

Manganese 0.05(S) 0.001 NA < 0.001 < 0.001

Nitrate + Nitrite (as N) IO(P) 10 26 9.3 2.5

pH 6.5 to 8.5 (S) 8.4 8.2 8.6

Phosphorus 0.04 0.04 0.02

Potassium 9 6.8 6.5

Selenium 0.01(P) NA N) NA NA

Silica 38 40 38 40

Sodium 24 41 24 18

Specific Conductance 591 1,200 579 364

(4mhos/cm)

- Sulfate 250(S) 83 240 90 66

Temperature (OC) 18.5 17.5 15 20

, Total Dissolved Solids 500(S) 368 584 421 237

Zinc 5(5) 0.01 NA 0.39 < 0.003

*New MH-l installed in 1974. %

All concentrations in milligrams per liter unless otherwise specified.

Wells were sampled on I or 19 November 80.
, NA = Not analyzed; ND = None detected.

Source: Parliman (1982).
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TABLE 5

COMPARISON OF CHEMICAL ANALYSES OF GROUND WATER FROM THE GLENNS FERRY FORMATION
AND THE BRUNEAU FORMATION

Glenns Ferry Formationa Bruneau Formation
Base Well MH-3

Well No. Well No. Average of Pre-1958
Parameter 04S 02E 25DADI 04S 03E 35BCAl Analyses

Arsenic 0.007 0.018 NA

Alkalinity (as CaCO3 ) 320 170 60

Bicarbonate (as HC0 3 ) 390 210 73

Calcium 68 64 12

Carbonate (as C03 ) ND NA

Chloride 28 22 3.1

Fluoride 0.9 0.3 0.2

Hardness 310 220 46

Iron < 0.01 NA 0.03-

Magnesium 35 14 3.9

Manganese < 0.001 NA NA

Nitrate + Nitrite (as N) 1.1 0.92 1 .5b

pH 7.2 7.5 7.8

Phosphorus 0.03 0.03 NA

Potassium 12 9.7 3.0

Selenium NA 0.001 NA

Silica 67 45 41

Sodium 34 35 10

Specific Conductance 788 601 142

( mhos/cm)

Sulfate 61 85 6.5

Temperature (°C) 18 18 17.2

Total Dissolved Solids 499 378 116

Zinc 0.49 NA NA

Date of Sampling 24 Sep 80 19 Aug 80 15 Jan 48 -

24 Apr 56
(7 Analyses)

aT he two wells in the Glenns Ferry Formation listed are located approximately

22 to 25 miles west-southwest of the base.
bExpressed as total nitrate (as N)

All concentrations in milligrams per liter unless otherwise specif'ed.
NA = Not analyzed; N) = None detected

f( Source: Parliman (1982)
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Table 6 was prepared to show the amount of dissolved material represented by .

the increase in concentrations of some of the parameters in the base well analyses ki

between about 1960 and 1980. The 1980 concentration of each parameter was

estimated by averaging the concentrations in Table 4, and the MH-3 analyses in -.

Table 5 were the source of the 1958 concentrations. Other assumptions are given in

Table 6. The estimates show that several hundred tons of each constituent have

been added to ground water in the Bruneau Formation to account for the increases

between 1958 and 1980. Chloride concentration in the Glenns Ferry Formation is

not high enough to account for the entire increase, although there could be locally

higher concentrations than shown by the two analyses in Table 5. In the base

vicinity, road and runway salting are likely sources of chloride. The Drincipal

feedlots (Simplot), which are also potential sources of chloride, are downgradient

from the base at the base of the Snake River bluffs. Increases in sulfate, calcium,

and sodium may be due to mixing with water from the Glenns Ferry Formation,

although deep percolation of excess irrigation water is suggested from analyses of

MH-3, which is much higher in many constituents than waters from the Glenns Ferry

Formation. In general, pre-1958 concentrations of nitrate in jhe Bruneau Formation

and current concentrations of nitrate in the Glenns Ferry Formation are similar,

suggesting deep percolation of fertilizers and excess irrigation water to the Bruneau
Formation.

Although no current ground water levels from the Glenns Ferry Formation are

available, it is possible that the water level in the Bruneau Formation could decline
below the water level in the Glenns Ferry Formation and consequently induce an

upward gradient between the formations. Upward flow from the Glenns Ferry

Formation into the Bruneau Formation could follow fractures or other Dermeable

zones in the basalt. Another alternative is that upward flow only occurs as a result

of drawdown when particular base wells such as MH-2, MH-3, or MH-5 are in

operation. The constantly declining water levels would induce an increasing amount

of upward flow from the Glenns Ferry Formation.

D. SITE-SPECIFIC GEOLOGY AND HYDROLOGY

This section presents the results of surface and subsurface investigations

conducted during Phase 11, Stage 1 at Sites 1, 2, 8, 11, and 12 at Mountain Home

AFB. The field program is described in Section III, and the results of the chemical

analyses are presented in Section IV. Monitor well and boring logs are presented in

Appendix ,.
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1. Site 1 - Lagoon Landfill

Site 1, known as the lagoon landfill, served as the main base landfill between

1952 and 1956, but has since been covered by the east and west wastewater lagoons

(see Plate 2). One monitor well (MW-i) was installed at the midpoint of the dike

between the two lagoons, which is the approximate center of the original landfill, as

shown in Plate 4.

The subsurface profile at Site 1 consists of 24 feet of brown silty fine to
coarse sand underlain by black vesicular basalt with fine-grained crystals of olivine
and plagioclase, which was present to the completion depth of 402 feet. The basalt

weathers to dark reddish brown and contains occasional layers of cinders or broken

interflow zones. The depth to ground water was about 333 feet below ground.

2. Site 2 - "B" Street Landfill

Site 2 is the "B" Street landfill and served as the main base sanitary landfill

between 1956 and 1969. One monitor well (MW-2) was installed near the southwest
side of Site 2 (Plate 5), where, based on the regional gradient, it would be

approximately downgradient from the former landfill. Water level measurements

taken in April of 1984 indicate that local pumpage may have locally reversed the

gradient. A survey of well elevations and depth to water will be required to

accurately determine the direction of ground water flow.

The subsurface profile beneath Site 2 consists of 18 feet of brown sandy silt

with basalt fragments and caliche underlain by black vesicular basalt with fine-

grained crystals of olivine and plagioclase, which extended to the completion depth

of 410 feet. The basalt weathers dark reddish brown and contains occasional layers

of cinders or broken interflow zones. The depth to ground water was about

354 feet below ground.

3. Site 8 - Existing Fire Department Training Area

Site 8 is the current fire department training area. Three borings were drilled

at the site. Borings DM-4 and DMv-5 were drilled outside the bermed area, and
Boring DVM-6 was drilled inside the bermed area (Plate 6).

The ground surface at Site 8 consists of brown fine to coarse sand and gravel,

which extends to a dppth of about 6 inches. Gray silt with some fine sand and

occasional caliche and gravel extended from the surficial unit to about 4 feet below

ground. Brown silty, slightly to moderately calichefied, fine sand with occasional

coarse sand or gravel was found between about 4 and 7 feet below ground. All

three borings were terminated at 10.5 feet in brown fine to medium sand.

[241
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The moisture content of the analyzed soil samples ranged from 2.2 percent to

15 percent. The concentrations of organic vapors measured by the HNU (photo-
ionization detector) ranged from less than 1 to 195 ppm in all the borings.
Hydrocarbon and septic-like odors were detected to a depth of about 8 feet below

ground in all the borings. Odors were very strong inside the bermed area at Boring
DM-6 but less noticeable at DM-4 and DM-5.

4. Site 11 - Fuel Hydrant System Leak/Spill Area

Several thousands of gallons of jet fuel were spilled in the 1950s at Site 11.
Three borings (DM-1, DM-2, and DM-3) were drilled at the site along a line

extending southwest from the flight line, midway between fuel hydrants 3 and 4

(Plate 7). Boring DM-1 is about 100 feet from the edge of the taxiway, and Borings
DM-2 and DM-3 are at 50-foot intervals from DM-1.

The ground surface at Site 11 consists of sparse grass and brown fine sandy
silt. The silt extended to the termination depth of 10.5 feet in DM-2 and to
9.6 feet in DM-3 except for a 1.5-foot sand layer at 7 feet below ground in DM-3.
Basalt was encountered at 2.6 feet in DM-l, although it is unknown whether it was
a large boulder or bedrock.

HNU readings from the borehole ranged from less than 1 to about 20 ppm,
although no odors were detected. The moisture content of the soil samples ranged
from 2.2 to 15 percent.

5. Site 12 - Entomology Shop Yard

Site 12 is the driveway area adjacent to the northwest side of the entomology
shop (Building 2206). Borings DM-7, DM-8, and DM-9 were drilled at 10-foot
intervals in a line perpendicular to the building (Plate 8).

The soil at Site 12 consisted of brown, fine sandy silt with trace clay and
gravel to a depth of 2.5 to 5 feet below ground, underlain by brown, silty fine sand
to the completion depth of all the borings (6.5 feet). A single HNU reading of
80 ppm was noted at a depth of about 1 foot in DM-9. All the other readings were
5 or less, and no unusual odors were detected. Moisture contents ranged from 4.6
to 14 percent.

[28]
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E. HISTORIC GROUND WATER PROBLEMS

Ground water in the vicinity of Mountain Home AFB provides water for
domestic use and irrigation. However, steadily declining water levels may decrease
the availability of ground water in the future.

As discussed previously, ground water is currently mined at a rate of about

600 ac-ft/yr, and the overdraft would increase to 28,108 ac-ft/yr when all the
outstanding ground water permits for irrigation are developed. If all the ground

water applications currently pending are developed, the overdraft would be about

- 48,000 ac-ft/yr (Norton et al., 1982).

The overdrafts have caused constantly declining ground water levels in the
vicinity of the base. Water level records are available from one well immediately
northwest of the base (4S-5E-19CBAI) and two wells located about a mile east of
the base (4S-5E-25BBC1 and 4S-5E-24AAB1) (Young, 1977; Norton et al., 1982).

* "Water levels in all three wells have declined between 2 and 4 feet per year since

1967. Since 1976, ground water levels have declined as much as 45 feet in an area
immediately east of the base (Norton et al., 1982). Z

Both state and federal agencies have responded to the declining water levels in
the Snake River Basin. On May 7, 1981, the Idaho Department of Water Resources
designated a 128-square-mile area about 6 miles north of the base as the Cinder
Cone Butte critical ground water area (CGWA). Ground water levels in that area

declined as much as 35 feet between 1976 and 1981 (Norton et al., 1982).

F. LOCATIONS OF WELLS ON AND OFF BASE

* Drilling logs and well construction information were collected for the base
production wells and for private wells located within 2 miles of the base. Plate 2
shows the locations of the base wells and private wells, and they are summarized in

- Tables 2 and 3, respectively. The sources of the well information included logs filed
with the Idaho Department of Water Resources, Young (1977), Norton et al. (1982),

and Parliman (1982).

The private well inventory consisted of 35 wells located within a radius of
* 2 miles of the base. The wells ranged in depth from about 400 to 735 feet and are

used for either domestic or irrigation water supplies. Generally a 6-to 20-inch
diameter borehole was drilled and up to about 25 feet of surface casing was
installed. Most of the wells were completed as open holes below the surface casing,
and only the largest production wells were cased or screened to the bottom of the
borehole. The water level at installation ranged from 300 to 400 feet below ground. ,.
Pumping test results were available for only four wells, which yielded specific & -

[31]
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capacities of 24 to and 412 gpm/ft. The wells were completed primarily in black or
red basalt, presumably from the Bruneau Formation. .

There are currently seven base wells in operation, and MH-8 was under
construction. The wells range in depth between 400 and 610 feet and were installed
periodically since 1943. The borehole for the wells ranged from 8 to 24 inches, and
the entire length of the borehole was cased. A portion of the casing was
perforated either at the factory or in the field with a torch. Water levels at
installation ranged from about 309 to 331 feet below ground. Current water levels
are listed in Table 7 and range from 320 to 368 feet below ground.

[32]
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TABLE 7

WATER QUALITY PARAMETERS MEASURED IN THE FIELD

Specific Casing Depth
Sampling Conductivity Temperature Volumes to Water

Well Date pH ( mhos/cm) (OC) Pumped (feet)

MW-I 11 Apr 84 7.95 1300 14 6 332.9

MW-2 11 Apr 84 8.48 210 18 5.5 353.6

MH-1 10 Apr 84 7.91 600 18 6 336

MH-3 10 Apr 84 7.80 1700 16 18 354

MH-4 10 Apr 84 8.19 350 16 6 335

id MH-5 10 Apr 84 8.19 770 16 3 not

accessible

MH-6 10 Apr 84 8.46 300 19 3 368

MH-7 10 Apr 84 8.22 330 17 6 320

h East
Lagoon 11 Apr 84 7.87 680 10 -- i

.

West
Lagoon 11 Apr 84 9.46 500 10 ,

[33
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Ill. FIELD PROGRAM

A. DEVELOPMENT

The field program was developed based on previous phases of the IRP. During

Phase I, the sites at which hazardous materials were handled were identified, and
the sites with the highest potential environmental impact were selected. A field
program to confirm the site selections was then developed in Phase I and evaluated

during the Phase II Presurvey.

The Phase II, Stage 1 program consisted of the following activities:

1. Installation and sampling of a monitor well at Site 1, the lagoon landfill,

and one at Site 2, the "B" Street landfill.

2. Sampling of base supply wells MH-1, MH-3, MH-4, MH-5, MH-6, and MH-7.

3. Drilling, geologically logging, and sampling three borings at Site 8, three
borings at Site 11, and three borings at Site 12 to depths of between 2.7 ...

and 10.5 feet. ","

4. Sampling the east and west wastewater lagoons.

B. IMPLEMENTATION

1. Monitor Well Installation ..

The monitor wells were drilled by Elsing Drilling, Inc. from Twin Falls, Idaho
using air-rotary techniques. Initially, a 12-inch boring was drilled to 49 feet, and
50 feet of 8-5/8-inch steel surface casing was cemented into the borehole. An
8-inch borehole was then drilled to the completion depth. Cutting samples were
collected at 5-foot intervals and logged in the field by an experienced Dames &
Moore geohydrologist. Air exhausted from the borehole was monitored for organic
and explosive vapors using an HNU photoionization detector and an explosimeter. At
Site 1, cuttings from MW-1 were collected in 55-gallon drums or loaded onto the
back of a truck and placed in a plastic-lined trench near M W-2 at Site 2. Cuttings
from MW-2 were discharged directly into a plastic-lined pit, and both piles of
cuttings were covered with a plastic sheet following completion of the drilling. The
cuttings did not appear to contain hazardous constituents based on visual inspection

and low-level readings on the photoionization detector.

3
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The well casing consisted of 4-inch diameter Schedule 80 PVC pipe and well

screen with 0.040-inch machine-cut slots. Construction details are listed in Table 8.
The casing and screen sections were connected with threaded joints to avoid using
PVC solvent. Pea gravel was placed with a tremie pipe within the annulus of the

% borehole up to about 10 feet above the top of the screen. About 9 feet of sand

with grain sizes falling between sieve sizes #8 and #120 and about 2 feet of
bentonite pellets were placed on top of the pea gravel to prevent grout from
invading the gravel pack. The remaining annular space was filled with a cement
grout (MW-2) or two intervals of grout separated by an interval of pea gravel
(MW-1). The monitor well installations were completed with a concrete pad, PVC

slip-cap on the well casings, and a steel lockable cap on the surface casing. MW-I
was completed at ground surface to allow for vehicular traffic on the dike. "

The wells were developed by air-lift pumping until the discharge was clear of

sand. MW-i yielded about 60 gallons per minute (gpm), and MW-2 yielded about
15 gpm. These yields were measured by directing the discharge to a location where

the flow was measured with a bucket and timer. The discharge from both wells
cleared up after less than an hour of pumping.

2. Monitor Well Sampling

Prior to sampling, at least three casing volumes of water were bailed from

each monitor well using a PVC bailer. The PVC bailer was double rinsed with
distilled water prior to bailing each well. The sample jars were filled using a
Teflon bailer after the specific conductance and pH of bailed water had stabilized.
The Teflon bailer was double rinsed with distilled water and was then single rinsed
with well water prior to bailing the samples. The samples were placed in an
insulated cooler with ice and delivered to the analytical laboratory, UBTL Inc. in
Salt Lake City, within 24 hours of sampling. Table 9 lists the parameters and
preservatives.

N Measurements of the depth to water, pH, specific conductance, and temperature

were taken in the field and are listed in Table 7. The depth to water was
measured with an electric tape. Measurements of pH and temperature were made
with a Hach Model 19000 temperature-compensated digital pH meter equipped with a
combination electrode. The meter was calibrated using pH 7 and 10 buffers.
Specific conductance measurements were made with a Markson Science Model 10-B
temperature-compensated conductivity meter and are reported at 250 C. The portion
of the sample to be analyzed for metals was filtered through a 0.45-micron
membrane in the field with a barrel-shaped pressure filter.

[35]
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TABLE 8 U

MONITOR WELL CONSTRUCTION DETAILS

Item MW-I MW-2

Depth of borehole (feet below ground) 402 410 .1

Screened interval 321 to 381* 344 to 404

Gravel pack 310 to 401 316 to 410

Fine sand seal 301 to 310 304 to 316

Bentonite seal 299 to 301 302 to 304

Cement grout 252 to 299
0 to 173 0 to 302

Gravel and sand fill 173 to 252 None

North state plane coordinate (estimated) 503,700 509,800

East state plane coordinate (estimated) 462,400 442,300

Ground surface elevation (estimated) 2990 3010

Depth to water (11 Apr 84) 332.9 353.6

*Non-slotted PVC pipe was installed from 381 to 401 feet in order to

locate the screened interval across the water table.

' .
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TABLE 9

PARAMETERS AND PRESERVATIVES FOR WATER AND SOIL ANALYSES

Maximum Sample
Holding Volume

Parameter Preservative Container
a  

Time ml Analytical Methodb

Ground Water Samples

Oil and grease Cool G 24 hours 1,000 EPA 413.2
H2 S04 or HCI to pH<2

Metals Filter on-site PG 6 months 250 EPA 206.2 (arsenic)
HN03 to pH(2 EPA 213.1 (cadmium)

EPA 218.2 (chromium)
EPA 220.1 (copper)
EPA 239.2 (lead)

EPA 245.1 (mercury)
EPA 249.2 (nickel)
EPA 270.2 (seleniJm)
EPA 272.1 (silver)
EPA 289.1 (zinc)

Phenol Cool, 4
0
C G 28 days 1,000 EPA 420.2

H2 SO4 to pH<2

Pesticides Cool, 4°C G, Teflon 7 days 1,000 EPA 608
cap

Total organic carbon Cool, 4
0
C G 28 days 25 EPA 415.1

H2 SO4 or HCI to pH<2

Total organic halogens Cool, 4
0
C G, Teflon 24 hours 40 EPA 9020

cap

Soil Samples

Oil and grease Freeze G none 500g EPA 413.2

Total organic carbon Freeze G none 500g EPA 415.1

P Total organic halogens Freeze G none 500g EPA 9020

Phenol Freeze G none 500g EPA 420.2

Pesticides Freeze G none 500g EPA 608

Metals Freeze G none 500g EPA 206.2 (arsenic)EPA 213.1 (cadmium)

EPA 218.2 (chromijm)
EPA 220.1 (copper)
EPA 239.2 (lead)
EPA 245.1 (mercury)
EPA 249.2 (nickel)
EPA 270.2 (selenijm)
EPA 272.1 (silver)
EPA 289.1 (zinc)

aG Glass, P Plastic
-. 4

"" bFrom Methods for Chemical Analysis of Water and Wastes (USEPA, 1978); Methods for Organic Chemical

". Analysis of Municipal and Industrial Wastewater (USEPA, 1982); and Test Methods for Evaluating
Solid Waste (USEPA, 1982).

#.[7
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3. Base Well Sampling

Base wells MH-1, MH-3, MH-4, MH-5, MH-6, and MH-7 were sampled during

Phase II, Stage 1. Prior to sampling, the depth to water was measured, where
possible, with the built-in air line and direct reading gauge. The pump was then .

started and samples were collected after at least three casing volumes had been
discharged from the well. The sample bottles were filled from a spigot on the
discharge line. Measurements of pH, specific conductance, and temperature are

listed in Table 7. The sample bottles were placed in an insulated cooler with ice

and delivered by air freight to UBTL within 24 hours of sampling. MH-7 was
sampled in place of MH-2, which was inoperative.

4. Wastewater Lagoon Sampling

Grab samples from the east and west wastewater lagoons were collected in a

large plastic container and then poured into the individual sample bottles. The
sample bottles were placed in an insulated cooler with ice and delivered by air -
freight to UBTL within 24 hours of sampling. Measurements of pH, specific

conductance, and temperature were made in the field as described above and are

listed in Table 7.

5. Collection of Soil Samples

Soil borings were drilled by Erickson-Ford Company of Boise, Idaho, using

hollow-stem auger techniques. The borings were drilled to the sampling depth using
the augers, and the sample was collected using the Dames & Moore Type "U" split-
barrel sampler. The sampler was driven 18 inches or to refusal with a 140-pound
hammer, and the soil sample was retained in 2.5-inch diameter by 1-inch brass rings. -
A portion of the soil retained in each of the brass rings was scraped into the
sample jar. The brass rings were cleaned with detergent, water, and acetone
between samples, and the sampler parts and hollow-stem augers were cleaned with
soap and hot water between borings. The soil samples were placed in an insulated
cooler with ice and delivered to UBTL within 72 hours after sampling. The
boreholes were backfilled with powdered bentonite to within a foot of the ground
surface. The remainder of the boreholes was filled with concrete along with a small
round steel marker attached to a 3-foot piece of rebar. Organic or explosive vaoors

emanating from the boreholes were measured at each sampling interval with an HNU
photoionization detector and an explosimeter. The measurements are listed on the

boring logs in Appendix A. The soil samples that yielded the highest readings were
subsequently submitted for analysis in quantities prescribed by the scope of work.

[38]
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IV. DISCUSSION OF RESULTS AND SIGNIFICANCE OF FINDINGS

A. DISCUSSION OF RESULTS

This section presents a discussion of the chemical analyses of ground water and
soil samples collected during field investigations at the sites shown in Plate 2. The
second part of this section discusses the significance of the results.

The standards with which the results of the chemical analyses are compared
are the primary drinking water standards.

1. Site 1 - Lagoon Landfill

The field investigation at Site 1 consisted of installing and sampling a monitor

well and sampling the east and west lagoons. The field investigation is described in
Section 3.0, and the complete analyses are presented in Appendices B and D.

The parameters detected in the monitor well (MW-I) samp!. included lead,
cadmium, TOX, and TOC. The lead concentration met, but the cadmium

" concentrations exceeded the primary drinking water standards. Although there are
no standards for TOX and TOC, the concentrations of those parameters were low

(see Table 10). Despite the low concentration of TOX, it is higher than background
suggested by the levels in the base wells, and it indicates that some halogenated

wastes may be present in the ground water. Because none of the pesticides were
detected in MW-1, the organic halogens may include chlorinated solvents, which have
been used at the base.

Heptachlor, delta-BHC, and silver were detected in the east lagoon sample, and
TOX, TOC, and oil and grease were detected in both the lagoon samples. Standards
exist only for silver, and the concentration found in the east lagoon is below that
standard. The TOX concentrations in the lagoons were elevated well above the
background levels suggested by the base wells.

2. Site 2 - "B" Street Landfill

The field investigation at Site 2 consisted of installing and sampling the
monitor well (IW-2). The field investigation is described in Section 3.0, and the
complete analyses are presented in Appendices B and D.

The only detectable parameter in tie MW-2 sample was TOX, which is present
at a level that is equivalent to the background levels found in base water wells (see
Table 10).

[39]
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3. Results of Base Well Sampling

Ground water samples were collected and analyzed from six base wells: MH-1,
MH-3, MH-4, MH-5, MH-6, and MH-7. The base wells are located throughout the
base, as shown in Plate 2. Sampling methods are given in Section III, and the
complete analyses are listed in Appendix D.

Base well samples were analyzed for TOX, TOC, and oil and grease. TOX was

detected in all six base well samples, TOC in three samples, and oil and grease in

one base well sample (see Table 10). No water quality criteria have been estab-
- lished for these parameters, although all were present at low concentrations. The
- TOX concentrations ranged from 0.059 to 0.12 mg/L, with well MH-3 being the

highest of the six wells. In the other five wells, TOX ranged from 0.059 to
.. 0.086 mg/L.

4. Reliability of the Ground Water and Surface Water Analyses

The ground water quality analyses are considered to be reliable by virtue of
the well construction and sampling measures taken in the field to insure that the
samples were representative; by virtue of quality control procedures in the
laboratory; and because of the monitor well locations.

The monitor wells were screened above and below the water table where low
density organic contaminants would be concentrated. After the monitor wells were
installed, they were thoroughly developed by air-lift pumping to remove all effects

"" of drilling and installation and to improve the flow of ground water into the wells.
Pumping was continued until the specific conductance of the well water stabilizedrnand the discharge was clear of sediment. At least three casing volumes of water

- were removed from the monitor wells and the base wells prior to sampling to insure
that the samples were representative of ground water in the formation. The monitor
well samples were collected with a Teflon bailer to minimize agitation and
consequent aeration of the sample, which could volatilize organic chemicals. The
Teflon bailer does not absorb any chemicals from the sample and, therefore, prevents

Ianv adverse affects of sample chemistry and cross-contamination of subsequent

samples.

The monitor wells were installed at locations where they would most likelv
. intercept contaminants from the two waste sites. MW-i was installed in a dike

between the east and west lagoons, which coincides with the aDoroximate center of
,'* the former landfill. Rased on available site hydrogeologic data, VIW-2 was installed
- at a location thought to be downgradient from the "B" Street landfill. However, it

is possible that the ground water gradient may have been altered due to pumping of
base wells.

[41]
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The laboratory quality control (QC) program is described in detail in
Appendix B. In general, analyses of duplicate and spiked samples were satisfactory. kJ

Analyses of method blanks were also acceptable.

5. Background Concentrations

No historic background concentrations of organic parameters or pesticides are
available for ground water beneath Mountain Home AFB, but some information exists
for concentrations of inorganic constituents. Ground water used at the base is
obtained from the Bruneau Formation. As discussed in Section II.C, ground water
quality in that formation has deteriorated somewhat since about 1960. The ground
water quality prior to 1960 is approximated by the concentrations listed in Table 5,
which are based on analyses of MH-3 samples prior to 1958. Current background
conditions are shown by the analyses in Table 4, which are based on samples from
MH-1, MH-3, MH-5, and MH-6 obtained in 1980. Despite the deterioration,
concentrations of all the constituents from all the wells, except MH-3, meet the
primary and secondary drinking water standards. Concentrations of nitrate-nitrogen "

and total dissolved solids in MH-3 samples exceed the primary and secondary drinking
water standards.

No historic analyses of the organic content of ground water beneath the base
were available, and the absence of any water quality criteria for TOX and TOC

precludes any regulatory basis for comparing the concentrations obtained from water

and soil samples. However, the following information provides some basis for
interpreting the quality of water and soil indicated by TOX and TOC measurements.

TOC is a measure of the organic carbon in a sample, regardless of whether the

source is natural or man-made. Organic carbon in uncontaminated ground water is
derived from humic and fulvic acids dissolved from sediments, dissolution of
carbonates containing organic carbon, and other dissolved organic materials.

Background concentrations are typically less than 10 mg/L, especially in an aquifer
such as the Snake River Plain aquifer, in which ground water would be relatively
aerated and oxidizing conditions probably prevail. In an aquifer in which there is
little ground water movement, organic-rich aquifer material, and relatively anaerobic
or reducing conditions, TOC concentrations could be expected to range un to
100 mg/L. Industrial wastes- may contain as much as 200,000 mg,/L, and

consequently, highly contaminated ground water may yield any concentration including

several thousand milligrams per liter of TOC.

[42]
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All soils contain varying fractions of organic materials that, in turn, contain

different concentrations of organic carbon. The organic carbon analyses for the
Mountain Home samples were performed on soil slurried with water and analyzed
using the TOC methodology (USEPA Method 415.1) for water. No TOC methodology

for solid samples has been approved by USEPA to date. The Mountain Home soil
analyses will be evaluated only on a relative basis, especially because no background

samples were specified by the Phase I, Stage 1 scope of work.

TOX is a measure of organic halogens containing chlorine, bromine, and iodine
that can be adsorbed by activated carbon. The same methodology (USEPA

Method 9020) was used for both soil and water analyses. A water extract was
taken from the soil samples according to USEPA methods (USEPA, 1982).
Chlorinated and brominated organic chemicals are not naturally produced, but are
manufactured chemicals such as pesticides, PCBs, PBBs, and solvents. Therefore,

virtually any concentration of TOX is an indication of organic contamination.

B. SIGNIFICANCE OF FINDINGS

Based on the results described in the previous section, this section will
estimate, to the degree possible, the extent of contamination at each site and the
risk to human health, if any, that the contamination poses.

1. Extent of Contamination at Site I - Lagoon Landfill

The ground water analyses from Site I show evidence of organic contamination.

The concentration of TOC is probably at background levels, but the TOX
concentration, approximately 50 percent higher than background from base wells,

inc''ates that some contamination has occurred. Xlthough the cadmium concentration
in the MW-I sample exceeded the primary drinking water standard, it is unlikely that
it represents contamination by base activities. The insignificant concentrations of
lead, chromium, and other inorganic constituents, which may indicate inorganic

" contamination, suggests that the cadmium is from a natural source or is a laboratory
error. Unfortunately, no other cadmium analyses could be located from area wells
for comparison. ResamDling and analysis for cadmium is warranted. The extent of
ground water contamination beneath Site I cannot be estimated from one well.

The presence of elevated heptachlor, delta-BHC, TOX, and TOC in the lagoon

samples indicates that organic contaminants are present in the lagoons. The oil and

grease in the lagoon samples may account for most of the TOC, and the detected

pesticides and solvents may be the source of the TOX. Because of the high TOX
concentrations and the oresence of two pesticides, the lagoons may be the source of

the contaminants that are responsible for the organic halogens detected in the MW-i

sample.

[43]
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2. Extent of Contamination at Site 2 - "B" Street Landfill

TOX was detected in concentrations equal to the background levels found in
the base supply wells. However, it is not known whether MW-2 was actually

*. installed downgradient of the landfill, since localized changes in the water table may
have occurred due to base well pumping.

3. Extent of Contamination Indicated by Base Well Samples

The TOX concentrations in the base well (and monitor well) samples indicate
that some halogenated organic compounds are present in ground water beneath the
entire base. The concentrations ranged from 0.059 to 0.086 mg/L in all the base
well samples except MH-3, which contained 0.12 mg/L. In contrast, the TOC
concentrations are too low to indicate conclusively the presence of contaminants.
The magnitude of the contamination is difficult to vnluate because many different
organic compounds contribute to TOX, and each compound has its own degree of
health risk. '"

The highest TOX concentrations were in the MH-3 and monitor well samples.
MIH-3 has a history of deteriorating water quality (see Section II.C) due to additions
of inorganic salts infiltrating downward from surface sources or migrating upward
from the Glenns Ferry Formation. The presence of organic contaminants in the
MH-3 sample indicates that there may be a pathway for contaminants to travel from
the ground surface to the water table. The existence of a pathway is also
suggested by the relatively high TOX concentrations in the monitor well samples.
Contaminants may be infiltrating from the "B" Street landfill, lagoons, the former
lagoon landfill, road salting, or irrigation.

The Phase 1I, Stage I results suggest that base waste disposal areas are the
source of the organic contaminants, although there may also be off-base sources.
The sample from MH-6, which is approximately upgradient of all the waste disposal
areas, contained 0.059 mg/L of TOX, slightly less than the downgradient sample from c.
MH-5 (0.086 mg/L). The MH-6 sample also contained the lowest concentration of -

TOX of all the samples. These observations suggest that organic contaminants are
being added to ground water as it passes beneath the base. However, the
halogenated compounds in the MH-6 sample may have originated from pesticides,
herbicides, solvents, or other organic chemicals used north of the base, although
until local ground water flow directions beneath the base are better known, it is
conceivable that contaminants from the "B" Street landfill could be intercepted by
MvH-6. The regional ground water flow direction is south, but local variations would
be created when the base wells are in operation. Identification of the individual
organic compounds will also help to determine whether base or off-base sources are
responsible for the observed contamination.

144 -
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4. Extent of Contamination at Site 8 - Existing Fire Department Training Area

Site 8 is the existing fire department training area where jet fuel is currently
burned for fire training exercises. The results of the soil analyses are listed in
Table 11.

Phenol and lead concentrations were relatively uniform, but there was wide

variation among the concentrations of TOX, TOC, and oil and grease. The variation
is due to the unpredictable mixture of the combustion products of waste fuel, oils,
lubricants, and jet fuel that has accumulated. However, the concentrations of all
three parameters generally decrease with depth. Oil and grease and TOC anpear to
be at background levels at about 7.5 feet. The background value for TOX is

- unknown, but a comparison of the TOX concentrations from Site 11 and Site 8 soil
samples indicate that the maximum background concentration is probably about
250 micrograms per liter (pg/L). On this basis, the TOX measurements at 7.5 to
9 feet in DM-5 do not indicate any contamination, although contamination may be
present at 9 to 10.5 feet in Boring DM-6. Boring DM-6 was drilled within the
bermed area in which jet fuel pools before it is burned during fire training exercises

* .and, consequently, yielded the highest degree of contamination compared with
samples from the other two borings.

The extent of contamination appears to be concentrated in the upper 7.5 feet
of soil, except beneath the bermed area, where it extends more than 10.5 feet below
the ground surface. It is not possible at this time to estimate how much deeper the
contamination may extend beneath the bermed area.

The threat to human health posed by contaminants at Site 8 is low under
normal conditions. These contaminants enter tLe human body principally through
inhalation, either as vapor or as particulate matter in aerosols. Under dust-free

conditions and short-term exposures to the site, the degree of hazard is diminished
* .by the volatility of the contaminants. Disoersion of the contaminants in the

atmosphere would maintain a low degree of hazard. When exposure times amount to
several hours or direct contact with site materials is necessary, the degree of

* hazard rises proportionately, and the threat to human health can only be evaluated

by direct measurements of organic and explosive vapors. The degree of hazard
- would also be much greater under dusty conditions for any exposure time.
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5. Extent of Contamination at Site 11 - Fuel Hydrant System Leak/Spill Area '.

Two jet fuel spills occurred at Site 11 in the late 1950s. Table 11 lists the

contaminants that were detected in the soil samples from Site 11.

TOX concentrations ranged up to 660 pg/L, and TOC concentrations ranged up
to 5.6 milligrams per gram (mg/g) in soil samples from Site 11. Lead concentrations

. were relatively uniform, ranging from 25 to 41 micrograms per gram (Pg/g). Oil and
grease was detected in only two samples and in insignificant concentrations.

*Concentrations of all three parameters generally decreased with depth. Shallow soil
- samples probably contain trace amounts of organic contaminants remaining from the

jet fuel spills, although the low concentrations represent little or no significant
. contamination.

The threat to human health posed by contaminants at Site 11 is insignificant.
. Under normal conditions, the site is isolated by the flight line and apron, so there is

little reason for any exposure to the site. However, under dusty conditions or when
direct contact with site materials is necessary, the degree of hazard will rise

. slightly.

6. Extent of Contamination at Site 12 - Entomology Shop Yard

Site 12 is the entomology shop yard where pesticides and rinse water

containing pesticides were drained. Analyses of soil samples obtained at Site 12 are
listed in Table 11.

Of the 16 pesticides in the analyses, seven were detected in EP toxicity test
extractions of one or more soil samples from Site 12. The detected pesticides
included p,p'-DDT, DDD, dieldrin, endrin, heptachlor epoxide, lindane, and chlordane.
The concentrations range up to 2.4 Ig/L of p,p'-DDT, although most of the
concentrations were less than 0.1 pIg/L. Dieldrin was detected in all six samples,
while DDD was detected in five of the six samples, and the remaining five pesticides
were detected in one or two samples each. The concentrations for endrin and
lindane were far below the RCRA standard for EP toxicity (40 CFR 261.24).

The extent of contamination extends at least 1 foot below ground surface and
.... includes the area in the vicinity of the borings, the furthest of which is located

30 feet northwest of the entomology shop (Building No. 2206). It is unknown how
deep the pesticides may be present because only the upper 1 foot of soil was

-*+ analyzed.

The threat to human health posed by pesticides at Site 12 is very low under
normal conditions. The pesticides could be expected to enter the human body
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*principally through inhalation or as particulate matter attached to aerosols. Under
dust-free conditions, the degree of hazard is diminished because the pesticides are

typically strongly absorbed by soil particles. Under dusty conditions or when direct

contact with the shop yard soil is necessary, the degree of hazard rises

proportionately, and protection such as particulate filters or gloves may be advised.

-°

. .2

5-
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V. ALTERNATIVE MEASURES AND CONCLUSIONS

A. ALTERNATIVE MEASURES

This section describes several alternatives for further investigating the

existence of ground water contamination at Mountain Home \FB. The alternatives
include annual sampling of the base wells and monitor wells, additional soil samoling

at Sites 8 and 12, and other ground water investigation techniques.

The results of Phase I, Stage 1, along with existing information, revealed

evidence of organic ground water contamination. However, neither the magnitude of
the contamination nor the sources of the contaminants can be properly evaluated
without knowing the individual organic compounds that contributed to the observed
TOX concentrations. All the operating base wells and monitor wells could be

resampled and analyzed for the organic parameters in USEPA Methods 601, 602, and

608. These parameters include the halogenated compounds for which there are

* USEPA-validated analytical methodologies. The samples could also be analyzed for

all the major cations and anions to accurately assess the ground water quality

beneath the base. Tracing the changes in composition of ground water from
different areas beneath the base would show the effects of mixing of various waters,

and would indicate the impacts of the various base facilities and disposal areas on
ground water quality. One or more of the anions such as chloride or sulfate may

serve as an accurate contamination indicator. The cations, along with the anions,
generally define a "fingerprint" of a particular ground water type that can be
recognized among different samples. Comparison of the ground water analyses can

also show the occurrence of mixing of ground water from the Bruneau and Glenns
Ferry Formations or the addition of contaminants to the ground water system from.

S the lagoons.

The sources of the observed organic contamination are difficult to identify
without detailed knowledge of the ground water surface beneath the base. Although
the regional gradient is south, local variations, which would affect the directions of

contaminant migration, are created when the base wells are in operation. When the
base wells and monitor wells are resampled, ground water levels could be measured

and carefully converted to elevations. To accomplish this, the monitor well and base
well elevations would have to be surveyed, and the depths to water in the base

wells would have to be accurately converted to elevations. Installation of monitor
wells to determined background conditions should be deferred until after confirmation

of Phase II, Stage 1 results and definition of local gradients based on surveyed

"' water levels.

--
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Soil samples from Site 8 contained the highest concentrations of contaminants M

" of all three sites. Samples from Boring DM-6, which was drilled within the bermed
- area, yielded contaminants at depths of 9 to 10.5 feet. Two additional borings could
*. be drilled within the bermed area at Site 8 to define the vertical extent of

contamination. Soil samples could be collected at 2-foot intervals until there is no
visual or olfactory evidence of contamination. The presence of contaminants could
also be detected using a photoionization detector, and the boring could be continued
until the sample yields background readings. Two samples from each hole, the
deepest sample in which contamination is suspected and the sample in which no
contamination was detected, would be submitted for analysis of volatile and semi-
volatile organics, oil and grease, and moisture content. In order to better evaluate
these analyses, a third boring could be drilled in a nearby area in which no fire
training has ever been conducted. This boring would be drilled to the depth at
which no contamination was detected beneath the bermed area, and four samples
would be submitted for analyses of the same parameters as the samples from the fire
training area. Results of the soil analyses would be used to define the vertical -

*. extent and magnitude of soil contamination at Site 8.

Soil samples from Site 12 yielded evidence of low-level pesticide contamination,
which could pose a potential health hazard under dusty conditions because of the
vehicular traffic and human activities in the vicinity of Building 2206. Although
four soil samples each were collected from Borings DM-7, DM-8, and DM-9, only the
two samples from 0 to 1 foot were analyzed for pesticides. In order to determine
the vertical and areal extent of the pesticide contamination, additional borings
located adjacent to Building 2206 could be drilled and sampled.

Borehole geophysical methods such as resistivity, self potential, density, and

gamma radiation are often used to characterize geologic and hydrologic conditions.
However, they would not yield significantly more subsurface information than that
collected during the drilling and sampling carried out for Phase I. Like surficial
geophysical methods, borehole methods yield the most information from sediments
with contrasting properties such as composition, grain size, moisture content, density,
or degree of consolidation. However, the severity of fracturing, which provides an
indication of the ability of contaminants to migrate through the basalt, can be
measured with geophysical techniques. This information would be useful when .
deciding whether a particular site is contributing contaminants to ground water.

Unsaturated zone monitoring is a method of investigation that is used to
characterize the quality of water in the soil pores above the water table. The
sample is collected in a lysimeter that is buried at some depth beneath the area of
investigation. A lysimeter is a porous ceramic container with separate sampling
vacuum hoses attached to it. Soil water is collected by evacuating the lysimeter

[50]
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and then pressuring it to retrieve the sample. If the soil moisture content is low,
up to several days may be required for soil water to seep into the lysimeter.
Lysimeters are useful because they provide samples of downward infiltrating water
before it reaches the water table. They can also be used to isolate sources of

. ground water contamination. Their usefulness at Mountain Home AFB is diminished

because of the low soil moisture content.

B. CONCLUSIONS

This section contains a summary of the conclusions reached after completion of
' Phase I, Stage 1. Recommendations for the next phase of IRP are given in the

following paragraphs, and attendant costs are presented under separate cover in
-- Appendix J.

Mountain Home AFB is located on the Mountain Home Plateau about 10 miles
* southwest of the city of Mountain Home. The Mountain Home Plateau is a rolling

upland plain with occasional volcanic cones or buttes rising several tens to a few
hundred feet above the plain. The plateau is underlain by over 10,000 feet of

' volcanic and sedimentary rock, of which the important formations are, in ascending
order, the Idavada volcanics, the Glenns Ferry Formation, and the Bruneau
Formation. Ground water occurs in all of the formations underlying the plateau,
although the principal source of ground water for the base is the Bruneau Formation.

Seventeen sites were identified within the base at which hazardous wastes were
either handled or disposed of. The purpose of Phase II, Stage I was to investigate

'* five of these sites selected through HARM rating in the Phase I study and to
determine the extent of environmental contamination. The Phase I, Stage 1 field

Uprogram consisted of soil sampling at three of the sites, installation and sampling of
a monitor well at each of the remaining two sites, and the sampling of six base
wells and two wastewater lagoons.

Evidence of organic ground water contamination was indicated by the analyses
of samples from MW-1 and one base well. Of the inorganic parameters, onlv
cadmium in the MW-I sample exceeded the primary drinking water standard, although
the absence of other trace metals suggests that the cadmium is from a natural
source rather than from base activities. The well should be resampled and analyzed
for cadmium. Concentrations of TOX were highest in the MW-i and MH-3 samples
(0.12 mg/L) and were relatively uniform in the remaining base well samples (0.055 to

. 0.086 mg/L). Although there are indications that the waste disposal areas are the
" sources of the organics, there also may be an off-base, upgradient source for the

contaminants. The extent of contamination includes the western portion of the base,
but the magnitude cannot be estimated without knowing the individual compounds
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that contributed to the TOX concentrations and their corresponding health risks.
TOC concentrations were too low to conclusively indicate either background or
contaminated conditions. Traces of two pesticides were detected in the lagoon
samples, along with high concentrations of TOX, suggesting that the lagoons or the
former landfill underlying the lagoon may have a detrimental effect on the '",

underlying ground water.

Evidence of soil contamination was found as deeo as 10.5 feet beneath Site 8,
.,.o

which is the existing fire department training area. The most persistent
contamination was found beneath the bermed area in which jet fuel is pooled before
it is burned during the fire training exercises. The presence of contamination was
shown by relatively high TOX and TOC concentrations. Samples from Borings DVJ-4
and DM-5, which were drilled outside the bermed areas, contained background . ,
concentrations of TOC and TOX at depths of 7.5 to 9 feet. However, evidence of
contamination was present in the deepest sample from Boring DM-6, which was
drilled inside the bermed area, and it is not possible to estimate how much deeper
the contamination may extend. -

TOX and TOC analyses of soil samples from Site 11 indicate that little, if any,
contamination remains from the jet fuel that was spilled in the late 1950s. Shallow
soil samples contained trace amounts of organic contaminants, although the low

concentrations represent little or no significant contamination.

Site 12 is the entomology shop yard where pesticides and rinse water
containing pesticides were drained. Of the 16 pesticides in the analyses, seven were
detected in EP toxicity extractions from one or more soil samples at concentrations
up to 2.4 pg/L, although most of the concentrations were less than 0.1 pg/L.
Dieldrin and DDD were detected in most or all of the samples. The results of the U
pesticide analysis must be studied in light of the poor recoveries on spiked soil
samples. Table B-2 in Appendix B shows recovery rates between 40 and less than . .
10 percent on the soil samples. These poor recovery rates indicate that pesticide
concentrations may be an order of magnitude higher than those reported. These
adjusted concentrations do not appear to cause any human health risk, because the
original values are low.

The threat to human health posed by contaminants at Sites 8, II, and 12 varies
* with each site. The health risk at Site 11 is insignificant because of the isolated

location and low concentrations of contaminants in the soil. At Site 8, the health
risk is low except when dusty conditions prevail, when exposure times amount to
several hours, or when direct contact with site materials is necessary. The health
risk at Site 12 is judged to be extremely low and insignificant.
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VI. RECOMMENDATIONS

The recommendations presented in this section have five primary purposes:

1. Identify those sites where further action is deemed warranted;

2. Confirm and identify the organic contaminants in ground water beneath

the base;

S"3. Further investigate the depth of suspected soil contamination at Site 8;

4. Aid in identifying the sources of the contaminants; and

5. Verify cadmium results.

Various alternative measures for achieving these purposes, along with a detailed

.- discussion of the information that would be obtained, are presented in Section V.

The following are our recommendations for sites requiring no further action and sites

warranting further investigation.

A. SITES WHERE FURTHER ACTIONS ARE DEEMED UNWARRANTED

No indication of residual fuel was found in our investigation of Site 11. The

actual amount of fuel that was lost is not known, nor is the percentage that washed

away with surface flow. It has been indicated that as much spilled fuel as possible

was pumped out of the area (CH2M Hill, 1983). In the 25 years or more since the

fuel spillage and leakage occurred, it is probable that the last fuel has evaporated

or decayed by biochemical transformation. It is highly unlikely that any fuel that

entered basalt could now be found and recovered. Based on the results of sampling

and analysis of soils, it is recommended that Site 11, the fuel hydrant system

IN leak/spill area, not be considered for further actions.

The results of chemical analyses of EP toxicity test extracts of soil samples

from Site 12, the entomology shop yard, have been analyzed taking into consideration

the poor recoveries on spiked soil samples. The pesticide quantities are estimated to

be in the range where there is little threat to human health. It is recommended

that this site not be considered for further investigation.

B. SITES WARRANTING FURTHER INVESTIGATION

It is recommended that an accurate water level survey of all the base wells

..*. and the two monitor wells be conducted in order to define the local ground water

flow directions. To accomplish this, the monitor well elevations must be surveyed,

and the depth to water in the base wells and monitor wells must be carefully

measured and accurately converted to elevation. The resulting elevations will help

I [53
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th.

to evaluate the direction of migration of contaminants beneath the base and enable

a more accurate placement of additional monitor wells and background wells. After
completion of the survey, it is recommended that four monitor wells be installed at
Site 1, one upgradient and three downgradient. The results of the water level V' h

survey should be studied to determine whether MW-2 at Site 2 was placed :'.

downgradient of the landfill. If MW-2 is downgradient of the landfill, no fi,-ther

action should be taken at this site. If MW-2 is determined to be upgradient of the .

landfill, three additional monitor wells should be installed downgradient. If it cannot
be determined whether MW-2 is upgradient or downgradient, install one upgradient
monitor well and three downgradient monitor wells as defined by the water leve] -

survey.

After installation of the monitor wells, it is recommended that ground water
from the new wells, the two existing monitor wells (MW-I and MW-2), operating base
wells (MH-1, MH-3, and MH-5), and the two lagoons be resampled and analyzed for
pH, specific conductance, major cations and anions, and the organic parameters in
USEPA Methods 601 and 602 (Table 12). These parameters will characterize the
organic content of the ground water and lagoon contents and will identify the

compounds that contributed the organic halogens observed in the Phase I, Stage I
analyses. Resampling is necessary to confirm the presence of organic contamination
indicated by TOX concentrations in Phase I, Stage 1 and to identify the individual
compounds that contributed to the TOX. Identification of the compounds will help
to determine the source of the contaminants and to assess the health risk associated
with the contaminants.

It is also recommended that the depth of the contamination indicated at Site 8,
the existing fire department training area, be determined. The purpose of the
additional borings is to determine whether the hazardous materials at the fire
training area have migrated deep enough to constitute a potential source of
contamination of the ground water. Two borings would be drilled within the bermed

area, and soil samples would be collected at 2-foot intervals until a photoionization -

detector measures background levels of organic vapors emanating from the samples.
To confirm the absence of organic contaminants, the deepest two samples from each
of the borings would be analyzed for volatile and semi-volatile organics, oil and
grease, and moisture content. To aid in interpreting the results from these two

borings, a third boring would be drilled at the periphery of the fire training area,
which has not been affected by activities at the site. The background boring would
be drilled to the same depth as the bermed area borings, and four samples from . -

various depths would be analyzed for volatile and semi-volatile organics, oil and
grease, and moisture content.

Other alternatives discussed previously are not justified at present, in our
opinion, and are not recommended at this time.
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TABLE 12

PARAMETERS TO BE MEASURED FOR IRP PHASE II, STAGE 2 STUDY

EPA 601 EPA 602

Bromodichloromethane Benzene
Bromoform Chlorobenzene
Bromomethane 1 ,2-Dichlorobenzene
Carbon tetrachloride 1, 3-Dichlorobenzene
Chlorobenzene 1 ,4-Dichlorobenzene
Chioroethane Ethylbenzene
2-Chioroethylvinyl ether Toluene
Chloroform
Chloromethane Major Cations
Dibromochloromethane and Anions
1 ,2-Dichlorobenzene

be1,3-Dichlorobenzene Calcium
1 ,i4Dichlorobenzene Magnesium
Dichiorodifluoromethane Potassium
1, 1-Dichioroethane Sodium
1 ,2-Dichlo'-oethane Sulfate
1,1-Dichl oethene Chloride
trans-1 ,2-Dichloroethane Fluoride
1,2-Dichloropropane Bicarbonate
cis-1 ,3-Dichloropropene Carbonate

* trans-i ,3-Dichloropropene Nitrate Nitrogen
* Methylene chloride

1,1 ,2,2-Tetrachloroethane Others
Tetrachioroethene

b 1,1, 1-Trichloroethane pHa
1,1, 2-Trichloroethane Specific conductivitya
Trichloroethene Cadmium
Trichlorofluoromethane Water levelb

*Vinyl chloride Temperatureb

alndicates measurement to be made in field and in
laboratory.

blndicates measurement to be made in field.
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.1 RCI'.*. VESICULAR. AITH FINE- ATRLVL T33.0EEO

GRAINED CRYSTALS OF OIVINE TRLZLA 3.rEO

40-1-0-AND PLAGIOCLASE

60-100- - 0 6

SOFT ZONE. POSSIBLY CINDERS0
FROM 7 6 TO 78 FEET

UO.1 -380--ID0

100 1D-.I0O 400-.1-0-
ORIN, COMPLETEC: AT 4102.0 FEET

.1 0 0N.3 29- 84.
* NO CUTTINGS RETURNED FROM*~~ K 10 To t25 FEET

120-f-0-4 420

~IIM
*. 0

KEY

DEPTH IN FEET

19I IO PlO READINGPP

1 0 r- EXPLOSIMETER READING

200-. - 0/ -WELL CONSTRUCTION

80-"-O-
.1 0 4 .c. 0A SCHIEDULES80

OVC PIPE
SOFT ZONE. POSSIDLI' CINDERS .. CEMENT GROUT4 FROM 215 TO 24 FEE( 220_,9ENTONITE PELLETS

.1 0 *8-120 SAfID

240-I -0- SOFT ZONE. POSSL- LY CIND0ERS , PAGAVLs

FROM 240 TO 245 FEET

260--

NOTE -
CUTTING SAM~PLES A ERE :STAINED AT

280.10 LITTLE RETURN OF CUTT INGS 5 -FOOT I NTER VALS UNLESS OTH-ERA ISE
FROM 280 TO 302 FEET INDICATED)

LOG OF BORINGS

Dames & Moore

PLATE A-3 -
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BORING W-2 BORING W-2 (CONTINUED)

ELEVATION 3010' ELEVATION
0 - - R5NSN; ITAIHGAVLT 00-gO_U I~ M OULCER-SIZEL ..ASALT FRA ET0

20--0 -ASALT-GLACI' TO DARK REDDISH- 
3
20--1 0 -

RROWN VESICULAR. 'AITH FINE -

.101 GRAINED CRYSTALS OF CLIVINE ANO S

R I AES IN VESICULESJ
40-.1-0- SOFT ZONE, POSSI.LY CINDERS. 340-. 0-

q '10 FROM 30 To 50 FEET

FFATER LEVEL AT ill FEET ON 4- - 4
* NO CTT'NUS RET3 RNEZ FROM

60-1 -0 - 1- 360-10- 355 TO 4 10 FEET

S0---- 380-,I 0-

100---- 400-,1-0

.1 0
BORING COMPLE. ED AT 410 FEET

ON 4- 6- 84.
120-,I-0 420

.1 0

K(EYI 'I -0DEPTH IN FEET

180-1.0 - PIG READING 'PPM4

'I 0 EXPLOSIMETER REA DING

/-WELL CONS5TRUCTION 
-

200-1 -0 - / /
80-'--- ' D_ 4- .IA SCHIEDULE SO

'0 " ' PVC PIPE

S CEMENT GROUT

?20-'-0-BENTON ITE PELLETS

( ~7: *8-12D SAND S

c PV/C PIPE .0-

240-0I-0- 14-. PEA GRAVEL

.I 0

.1 0 *NOTE-
CUTTING SAMPLES WERE OBTAINED AT
5- FOOT INTERVALS UNLESS OTHEIiSE

280---- INDICAT ED

-. 0

300-_I-0-

LOG OF BORINGS

Dames & Moore

PLATE A-4
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sttSt " ~ -N $SOAam. t e ft Imb me. a--.. 44.m

R tote Ad 4hqPo tht Sana Iot a1b 1 taS~ S

,ii../.,. . A)!2. of tm of~U~a tet--lr
Now eell m moops * Abadon l- ftmW . .Z ;;Wm. . ft.

CASIw we UMS we m&@ be4ind o ha dot vi~S ma

Veto, fa oi- ft. to - ft Fl= t*ht mee t

Gaslal -Lf a-' -

PZMATD 110 fro x 0 to ofb

VeDiaa s ree -f. to -ft.
pefatio from f to ft

__A _1a_ INtoM O -w

Stool com~oe ~ weda 50t. r

TpeNFRTD -- oe -- NoS eoperforalt res

Visa.-Slo sis ooe fiL-ft to

T 0'Rro Getn grvel
Oa.frola ft.t ft.f S0: s t oa

Dothofosratl~a ft ___ d tof ____ft
stat~aetof: m

% iooa i Slalo? ot fbe3t No
C'A LCeast well al - -ote

*~~or fislaobodoa-
Welld~d Drllr, *4OeP U welt dept

____ft drilledl under my aoal: adhslo*
DIG~~t tru ttot theei beat~nl ofer myo Limlo

No. ~ ~ ~ ~ 199s iype oft tae:__________

fee othof ft" forfaddNttonaloromorkn
etlata off: -

~urfc. ernin aod7 Te L. ' -7
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* 60460 at 1400

s tate low "Muir PIht ths robt San be 11104 With e" fteO mmSO
* h~boae 1t&1a 30 =dqe ai s oe in0aa or aodma t ot me omli.

eve bo w 1 0 el

3=mrs Permit No. &i"-Tp-p a3m or Mo fto Now tdio$t
XATuR OF "On (oboo 1: lamea gal ___________i________

NOW well x Iopee Aede agoh Of tUse of "aot I

Water Is to be uete 2 ~ 7 ft. *NtO 'Wmo@ : ft.

NMD OF 00MUMCON: Antas? cable n ut Tyo
ba DZ Other "epaa le Ca __ a

(eLZiia. wem~t taharmoI4
"Diss. from -a ft. to
Dias. f rou ft. to ft. ___8 s

D1m. from - ft. to - ft.
SWiaom of eal;F
Steel [3 comerot [3 weed" other M 3Cd,! 4

PEOATD Too so of0 'e
perforator Od:

Site of parftsatime: -

poyrfortom frmoj--t. tofl
__jrforatiom from -__ft. to ___t

__ myrfretimas frog ___ft. to ___ft.
perforatious from l. to -t.

VIzrliNu INSTALZWY ... Q .
Mnoufact urer's am
Type___________ Model me.I
Diem.- Slt a so lt frog t.t t .T
DIM.. Slot sIOse-et freq ft. to t'-Fm
CONSMICIOU: Wll gravel peak"d? Teeo f

.. Z_ also of gravel______ Ireed
placed from ft. to ft. gurfsoe **"a

pro-OdEl la_= Te What depth?
ft. NotorJ&T-umd is meal:_______

Did ag strata ematata anumbl* waert. Too L
no. Uj ?Ype of water:__________
Depth of mtrate ft. Method Of **Oa1La
strata off._________________

..ur!aco casing 00047 Tel Li F Li

Losto well La esotiom

Work tiesiged
1l Driller,* sae~t Ue. wal h

S.. drilled meder my wayerviatem "a thia repert

isil true ol toa %be bes of GW bSV

[A-8 I
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T W.

WELL LOG

two Pad yoe of aterial

i

0' 0" 19' Top soil and yellow clay subsoil

19' 21 Grey basalt medium hard

21 42 Grey basalt very hard and dense r".

42 50 Grey basalt streaks of red - _

50 59 Grey basalt, creviced. medium hard -

59 90 Greyish red basalt, crevices, med. hard . _ -

90 103 Grey basalt, very hard

103 105 Grey basalt, reddish streaks

106 109 Grey basalt, with layers of cinders

109 110 Grey vesicular basalt
- -I --

110 114 Grey basalt with cinder filled crevices

114 120 Grey basalt, creviced

120 139 Grey basalt with phenocrystals of diorite?

. 139 172 Reddish grey basalt and cinder layers i

172 174 Reddish grey basalt and gravelly clay

174 185 reddish grey basalt

185 190 Cinders

190 204 Reddish grey basalt

If mom spo is required use Shoot.Me. 2

WEIlL DRILLERS STATEMENT

This wel was dilled under my Jursdiction and t*e above informahon Is Ime and correct to *a boo of my kw[ a
A.

"."o,,, h.,6 1 , Sgned (C, I.

'.-°

License No.

(A-101
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a

Wd lA.. WerdD..

WeI LamtWO "..Ram.1- ""A.'.bA

WELL LOG

Pres TO Type ( Material Dillax Time
F5i Fwo,, -- hi, o. "IIlb3.

204' 240' Grey basalt

240 247 Reddish grey basalt

. 247 280 Grey basalt

*.280 290 Stringers of reddish grey basalt and lava tuff?

W 290 320 Grey basalt, extra large crevice at 293'..
i

320 326 Grey basalt, very hard

326 338 Cemented red cinders

338 378'6" Grey basalt, creviced 340 to 351

364 to 378

First water encountered at 342', static water level 309' 8"

Average speed of drilling was from 3' to 10' of crooked hole per day.
In order to make straight hole it was necessary to use over one con
of dynamite to shoot the walls straight. Every known method of drilling -

%" straight hole with the use of cable tools was tried to no avail.
%. All formation lay at a high angle witb alternate layers of hard and

softer material.
a'

4.

% Ar yj .,,

[A-111 m
-. . .. ...........

. 4 . .. .4
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4. '"

REPORT O7 WELL DRILLER I t
State of Idaho A.V

state law roqmirea that this report shall be filed with the state tt
.gia&or withis 30 "y after sompletion or abadomeat of the well.

V=L 0WZIV : Ls of drilled hole: Total
3a. ,~A(AA/ t 1 epth of wall: mo3tIa water

_____________________________level below ground: vmA Temp.
Addres Fahr. * Teat delivery.: pm

_________________________________or -- - r Pump' _7 Ral= _

Owner's Permit No. Sz oi pump and motor u ied to make test:
NATURE OF WORK (check): Relaceaent wel

Ne wll~ Depeed Aandoned toength of time of test: Mrs. Min
Drawdovo: ft. Arteelan prolsre: ft.

ter La to be ue for: above land surface Give flow cfa
M2201F CONSTRUCTION: Rotary M Cable or gpm. Shutoff eour*:
Dug = Other___________ b4 Valve cap lug

(ozplaio) Mo control -- Does well leak around casing?
CASINu SCR]DULE: Threaded Velded Ne. : ,a0

"Dias. from ft. *o _. DEPTH MATERIAL WATER
"Dias. from ft. to ft. FROM 10 YES OR Nc
Dias. from ft. to _ ft. FEET FEZ?

"Dias. from ft. to ft. 0
Maness of casing:____ Material:Ai

Stool D: concrete C wood other 7- .K X "k
____________________ a 4ZL -u.rA~hAaL fr.:

----- gzplain) ___j#jA~k 
9PER.-ORATED? Too N_ o 2: Type of Zz A,&-su~[ ~ k __

perforator uod: _____ ___ ______________

Sit* of perforations: by A .&k~.oe
.__-lrforatiOns fro 7t. to__-"_ _

____prforatioss from ft. to ft.
perforations from'___ _f6. to _____ft. __-

perforations from ___ft. to ft. __ '

VWTCzUK ZESALLED? Too- r- - -

Naaufacturer ' nam"
Type Model No. .. ... ..
Dia

n
. -lot size Sot from ft. to ft,

Dias. Slot asze Set froi ft. to -t _______________

CONSTRUCTION: Well gravel packed? Yes
No. sit, of gravel_ Grav..
; pce from ft. to ft. Surfaco sel
prowidel YToe7 No To what depth? - -

- ft. laterial used in seal: --_ _

Did a s trata contain unusasle water? Tov
me. 7 T7pe of water'
,.- Dp o strota , ft. Method o-- eeli
st rata off. - .'

Surfoc, casing used? Tea No. No
Cemented in place? Yes n Mo

Locate Well in section

• ' _ _ _

I-- - - - - - Wor started ,.

e.l Drillera %'.1e vo- ";-.- • Zec drilled under my supervision en1 this rpor,
is true to the beat of my kioultige.I ]lName _________________________.__,_____

91 Adjrl eae O* aO

1 . 1 1 .dgned by _d

' 1cnple Mo.ae
LOCATION OFV dELL CQnt

e other side for .doiti*os eli, Li S rmk

(A-12]

....................................................... * .. *
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k.t T 0

l~' I am egap

/Pum 2"' .

Stt. r~~ve he ta o~~t~1 b fed 11U katbift

OweUr's Permit No. m ai n 0 edt

now sell j ped U hbmoai o tetn NI1V_
Water is to be fted for:_b_____A/__t___________ ft

NTOD OF OOUSUC2M0U: Mle"a Cab~le TIM ___=rn"

Du ]Other a~t0 le cp.1a

CASING SCEMLU: Threaded =_ Weldd
i'"Dias. fr"m.......ft. to V.3onA YE.in

Dias. ft. t.t

TE-Icna of @ea -r~ __ 1Te-r'-': \,Y %1IQ1

Steel M ecorete [3 god C] eter C3 A- rh &

(*zplaiaJ a-- A.
PZFORATED? Too S~iw C3tye of'LC -M'Z
perforator moed:. Q- zr%

sie frforato yI -

__erforatioua from ___ft. to ___ft.
je-rforatioaa from ___ft. to ___ft.
perforations fro to itfr 9

IFCRN ISALLDT Y
Uufactuirsam A-ft

?YpeMoeNo.O
DIAa.-Slot alsi S__et tram ft.-to--W r
Dias. Slot @is set from;-ft. to. i -

CONSThUCTION: Vell gravel jeeed Too
No. e of gael Grave

pl1aced from ft. to "U e seatl -",0
pr3vidWd 9- C N= To What depth?

___ft. Maeilue saI

D~ ~strata contain unumablewtr e
Pa. T ype of water:__________
Depth of strata ft. method 'Ai V., t-i
strata off:__________________

lurface casing usd? Too LI No IIIJ
Cemented in place? Tee no N. _ "

Locate well Is section

I I 0e1 Driller's Statemeat: Mie well Wee
See drilled wader my euperviatom, &ad this report

I ~ - 10i true to the beet of my kaowlIe

WLOAZCN OF WEL'.: County

(e / el stsaide for additional rqak U SG SU

fwO Cfiftra C. ;'

[ A-13)
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1-L11,1 STATE OF IOAMO LMr 11IIM f

1~ D7 EPARTMENT OF WATER REZOURCES *L" E

WELDRILLER'S REPORT

I WILLOW046M7 ii LAEVEL

Mount ~ ai Hoe ArNei i-, ,Pot 0PMfeo

Cn I, Vmt. 1. Can t l '

2 MATUEF WRK I WELL TESTODATA

No.. -.. 1 D.'vrnitt AP. Ron--... AJAP,,.. Better L A., .J Other
Abarddried ldWKtbe mlethild of 11.0,ftnlt . VP o-g' I

3 P99OW)SIED uSE

Doretmc I ... e. 1.11 9 LIT94OLOGIC LOG

4 MFTMOJ DILLED eu I t0P3Ci1 & Ch.bec Java' __A
4 METM.)ORILEO Ii 8 h~ardpan_ .- - -

Rf A., v,.I Rme,.,oj, 8 28 very bard h1&ak..bh&EL&t4

C.P.I. Dug Oter 4 3 r ~.a&xr
hl t.an 1, has&3L - -- ---- A

S. WILL CONSTRUCTION 5051v17b np..

Thick-ak Tm 52 1b0 iry hepd b4a1 ---aI t.
.280 inetia, 20 inch"q Solt1 9 &~~. t*~l#

.25o cht. i ince, 2 hear 4k80 to" t
2

5O5 ~P~44 e
inha neth. feet tIn :'5 i331: hard ~4~-e

ines inchs fet. %M. t t331 -345. hard blet"I bel'41t, -
Wa~~~ Yesu M.a.i.um'CV No t34 5 350 i!' 7  W.eiut r4f-

Waapceror ml otad' 0 Yes M No - f vegrat *
leiP vd AA vn L3 No 3!10:4400J be-rd *10*k-~.4--

soe-I Pat clostion 3 waid .be i.5eIo WCf -4 - -- -4

-440 ~ J0 tw40~ J
Tefoaton fet_

Ptwdfivs Slo sie Strn feet to -3- f
brlwew So lt So fro~auint e to"to lo

0 Puddling cla CD Weleutting _ - - -

Saiing Proedure. use 0 Slurry Pit [.3 Temp. surface calling F
hiilodofponi omng0 hraddAWeided (] So4'.Utt

Weld _

JCoaltted be twe' leU
-,*.. d.. " pip* with th~readed cap 10.

Work 'talmd 9/30/02 tknmu~d 21ql

6 LOCATUMOF WILL 11, DAIL.-211111CERTIICATION~
Skec mas. kfavitio fis W as with wrisi Itoeme Ilwe eart,

9
, thatall .neni I atcowtfrwn ifenwdawU,

CwOlee4d with at tenk, the r o waitvgd

FiNwnf0,N.. 3tevene & 3oftm~a 1 3

A. Addikke )709 Havth Dr-ival '/'~ (33

Lot No Mlock No0

*/WWS/ b,~ 114n OI'*lail

~S. V *l

USE ADDITIONAL 114111 It NICISBARY - UNWAtN M tni', OPV T0O4 ...IAitillTeeNt'

[A- 14]
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L'aCEARTMENT OF WATER RESOURCU O*UPOffT "A3

WELL DRILLC~' REOR

WEULL ER 7. WATER LEVEL

l~w MpgntiA, N(o" Afl Olf L*Gao, Satie -gum 6a -l two, bMiflww e
R, mq? 0 Ys 11h G.P.M. Row____

&ddm Job U.Uaw- Arlsinclment mw "giI~ia3 - PL.
F7 - Cantsimdby: 0 vahr. OCa 0 fto

O.%@WfKM.A 612-217 Tomnvawe OF. Owaluiit ~~Dow -an~~

&3AT19O WOK WELL TEST DATA

aUNmU 0 Deo 0 R4Et *PwNow Oaj aoraAir DOUpw _

0 Abefl-mmad 40sw~e abarwhiflw poucedum uhs

2 mwPOin LE

13 Dormc 8 k ke~~i 03 Tm E3 S. LITHOLCOGC LOG
0 IM*Ag 0 Smk L om Warspe org. wo~w move awo

4L MayOO DRUMM -qknrc

P! I2 I I oken rock andr ramk

C Mo" 03 A&e 0 aua aAV C3~ g on m 21 In 1 .. a- oc

C cm a Do 00* Other___ "2. on3 "A4-.

WELL COMUTSIOM ,'2l Qu4 i-- -4
-14

c&qhkb -b EN C3 C, cm 006w____
Twskm abmor Pam

-2s Jh.m 16 wm plu&2 I., 25ilm 21Z, V 1,kbsl
-250~ oom 14 bums p1uM2 Imr 5~fln 2 ,5_lnVr rknbmt(ai

~**U*.? Vm~ 20 33^ 37,- Black bsld~a

Oncsl"Whodu kp? DY. C SNo.

12 p.'w m S y 0 £Mbs 0 Torc

Pm To

kadw "Olo 2- fm..i

somb Onbm? 0 Yes 3 h

maem an do -t armo #OWN euIIvf Wni

RomwW *4m ____Noft___

'0 0 t 0" e_

010100 Of 0"~ o.: hF1 MW 1 th

i/L~i:~1~- ,1 *~~ __________WON_

(3a AOII@6AL SUITS" arUSSmRY-F~igIS635CP 0ISWA

oveme mommpan TrowA-i] ]



L No. 1*

sotWa f M a. a__0na t* al

C"iftibW a VOI a CmP 0 f

Pa 4W maw L TilT DATA

a mo 0 Omm miam 0 PM 1 Asoft 0"

o a bom a T"9 yOOWI

4 L WI MI1

0w ca 0 Famv vaa0M

3~I BILL_ -. 1 a 2 r lava-

&mmu me. In -= b m -- Lf

ammUmif 0 " ma

.5 _ _-

- - o kno fm___

PAW N z0 on a me -6 ______________ yoga

bobbM - ku

Paw TO ~~wu

Um 11116 m

G -p~0 *- 0.- Ot8 o a

ft4Mandv aime

A-w 16o Ina Numbe corepod wwoh MapM No.

ron b" ~ 1 3fo ~~M

. . n
% ... . .



.- No.~
V. UL TV- "n A Stte of Idaho

tt law f*WQrft yM4 NWk pc1 be filed with 0 BWM S Rae clatTion SnaWM
wit-m 30 days afte coa ie letite, aor dewla thew

V WiLLOCU4- P. WATER LEVEL ~ ..

Scvy-FA&E e *0 r- P 2 SkI.W*3d-fe w-e.
Flown.) 0 yes a No C.P.U. noaw

da ~ 10.410C~i5. IDA' ffIT.TemosrarttiM.hft... Dualty DOMKAflinsdean closed~fi p m es &
Owiw's Parma~ M&_______________ Con"follad by 0J Vale 0 cap 0 Phag

a SLATUt OF WORK L WELL TEST DATA

-04~ 0 Deoperud 0 pletiws 0 Pump 3 hUse 0 Other

___-m e OPAL O__ feet

M~r ow. -If"Im 0 To 11.LTOO O

0 Wdpewd fl&"w 0N S~m
t

uei i Mlra

IL WECTOICU WU

11. 111L3R CERTIFICATIONt
This 3-1L~ BASAl weHrlldARa a ap~ DoowdVt ~

T~~w1u to Toa ba3 7 f BLACy BASLT RUBI

Dn~~uWLE Pe'Px
Ce chas A 1 n _LS . o" 7 7 BLC AATCEIE

A / I 5 . 4 S n - w -5 fe el 7 Y RYBSLM-L

U~~Z ndrIOA SHoET Iew 91E~* 9O7 RAETUW~l.IU.D BASLT #lSTOP'TE xCA~

[Aches 416-GEYLZL



No. 2 (Cant.)
*AIR d Idabo

am N= a* oe ato~ ftled ed go 90M UIIIUWls

t.m WE 1100. OATIM LEVEL

ObwwqF C Yu 0 He G.P.M. ho

_________ft"___161,__ coe"Ned &V a Ve 0 Cap C

a iNavy" O. WORK L WELL TEST DATA

o %Mm 0 Cuwo On' C 0bm Pw"D 0 din a 0"M

0 -bdw Pmtor ewd of daral

0 OMII kc 0 Wa C Too L. UITOLOGIC LOU

a AACPS oCmi" C~a Suc0th. T

4.i MMM U...-

La~id WEYL COM. - -TI

&MMPAm fe t -hi -ll

wtaede e _ _ turn a 11-

blef - in s et few M7rI

Olm kaham frt fltn-

agnowUavalm.s 13 . 134o m

~ 0 Ye s No~
Heepased ? 0e F C umt C oth e

_Mood p aeesi TonL1
Ia flat AfIe7wl7~e~ac 2.17

11. DrnLES PINI~AI
U Val m m *i~d ad, m rawae e Vlefewl

Dinvewerat - SWm de aat my" - Jst o

Poo be _ los ft _m las
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No. 3

WEL RILLR'S REORT
e3~s 0 do" 40 uE w onvestat ulwnta" VON eil.

11 WLL R ONO . WATER LI VIL ad* 40j

Am ~~~Foig PC yes kvf' ?~ea.2 Plot G.P.M.

X ATUE Of WORK &WILL TEST DATA

U Neew wom 0 Dompored C RA CfementBi$ 0Ote

0 Abonflotsd lossic Method of abadoning) __________________

SPROPOSED 1.111

x Docenest :L Ifgatton C Test . LIT14OLOGIC LOG

1; k gepl Inrdutrial C1 Stock 0-i- oyee fe

4LETWOO DRILLED ICC A-r RE iSAT a

Labe C Rotory fu 0 Olter-

L WELL CONSTRUCTION RYBadTo

Otamnegrof ol nfa Total depth -4- Im - L e? ~ m -IC li

Coschwtedule Li Steel C Concreirt j~~C I4

Thiimu P-o leF~ et- .~.L 6UBBLE FILLED almytVCE _

-- ewes_____ IW tnt -- tntCO RJONT CLAY ... L
-- hf inhe -ee fee gm .. iY l.L BASALT, IR

'nhe k&to feet 197 101 RED BURNT CLAY O
70 f70 1*ry BASALT, VERY NIANO Or

1071 100 CINOER. & RED BASALTO
We aepacker or el Used? 0 Va 14 NoEI?".11 GYBALTHmv

1e23atd 0 ?b N CLAYF Y RUBBLE O
Maws pertorsted? C Factory 0 Knife C0 Torch ^1, WYBSAT RKN P
Site of poforeto __ A by_ irctme - P 101R9L

pwforatwoI fear am____ fe
- -perorstmofl feet sal____ - GRCY BASALT. GRAVEL FILLED

-perforations ____ feet ____fewt 22 2L 5 GRY BASALT, IIICRCASING NO. it PE
ZL t3RIO PINHOLC

Wail scomi intalled? CV. yes JRo 261 t .BACK BASALT, fRACTURED
Mstulecturersname --- 1 27__ C5 Bi______0031.__O
Type- ___.___ Model No. _ 30- R[F duWN? CLAY
Otatro- Slot eule Set from fe to to 1 671P *t.ACN PINHOLE -Diameter - Sluttire- Set from to"011 to ftm - 7 1 3 'euRAVILLY CLAY

Gravel packedP Ye, I&No Site of Wrst..REelNN
-0oe from...feetto - -- fe 3Al3 *IOONl 1001001 TOP BRGNCLAY X"

Surfaeeeul Ua 0 E No Towhoedeptil-s. feet 3TZ i7re 3AT3L LA IvW -tO
& oaa~m.,w in Mo U Cnenatirut C Puddling ay &CA~ i 8i7 AIL. %90V A M* I

SLOCATION OF WILL 3 E BLCBAAT WVWN-1

Sketcht Wttp locationt mus ro wi sth writtn locationt 10
10ort, started .AAI.SZfiflted iLA x.i -Z- A2

It DRILLERV CERTIFICATIONd
5 ~Th., sell on drilled under my erpenritiodtef report a

ow~ to te bee of hit Ofnowed

O.Ilre -lw KkO Pft I Pe,.
______ ~wsF.IN. %.-amk~I.Jken J2

%MR ADDITIONfAL UPIEMT IF NICEMARY FORWARD TH4E WHITE. 5LUI. AMD PINK OGPII31 TOI DIPATNTy
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No. 4
Swrt- of Idaho

cLL .- 7. VIATEA LEVEL /

Fiowirq? 0~ To No G.P.M floW ..

Arteaen cloed In Oraewr _____

Pw It No,________ Controlled by 0 Val.. OP (3 Plu

. .'T%'ECr VJiK LWELLTE3TDATA

*r ea wee siewpww 0 RapLoernnt 0 Pumo 0 "ile X3Dta

ofw- G .P.Ihk on C
CAbwwa Idwocribe -t o f alwntdorlng

2 Oxnesb 0 Iffsgotiofl 0 TooI LIT14OLOGIC LOG

0 MWiCk ~ 03 lnd~jitrivj 0 Stoc i D

4 ~1
&. KETI-1.03CRILLE0 1V OpT as

O Cable 33 Rlm~ 0 Dug 0 OthrIS

L. WLLL CONSTRUCTION - 5 ? ret,
First water, 3'0 ft.

O'.molor of hea A... hod Total depthi 500 f.eet - --

Incoo 'I -w fe-et

_ in&=a - Inhs fp fet

*1inch __ __W fet fet

vl'rsa Pnekeor oaalud? 0 yes C* No- - ---

Haw pof auatd? 0 Factory 0 Knife 0 Torch -

&aMo01Perfortion - IMOMby - Inche- - - __________

New From To _______________

pwolom ____fa __ feet-

Palm__ eriiou_ ___ fewt____ feet - _ ___________

* ___~~perorato _ fea_ too __ _ __ -

Wff acre Ints!fPd DY TO MNo - - ________

Type________ model No. _____ ___________ .
OhaNeaW -Slot dzaSet fr -feetm.to.fees __________

Dlamuotw.. Skot de_ Set fmu........ feen I*_ taut

Platolfro_ fetto.-__ _ feat

swuw atr~? t Von 0 No To whaet depth V feesh
LL-.rolusdinami 0Cay stuou ]DPuddlinlicie ______________

411 LOCAION O ILL__ _

111. DRILLER'S CERTIFICATION "A

This wall *as dru!Ied under my luporvwo. ad tlh ii teM

b~eto fte bait of my knowltedge,

'/C. L. _________L__o It

LLADl~~a&MCS4ETI FIFMECESSRY FPORWARDO THI W-1111".11,UE. AND P=NK COPIES TO THE DEPARTMENT
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@ALL PawlI mi ~ ~ ~ I~. No. 5
WELL DRILLERS REPORT

or^ ohm ft comlimM- inU SE

1. WLL ISA 7, MATRA LIVIL .

Fiego E3 Yu Aff~g G.PM. Nw

O&VM'%Por"Il P40cc .U"aIV4 
6V L) Vein 0 Ca 0 e

2 NATURE op n K &. WILL TIST DATA *

Is4ws hm IIOmponod Qftpisems" U rwne ClRierw D Orne

LAllms~a1m lienic d.- ..wthod a# abandon..nqI

eompoom bvI 0 TomaLrnLGO o

0 001iI U NOAiO 0 1"0*0NMP 
l

0f- (3 emy D O D"OC

WIN ad Mle 3? b~g T*W dw 5 j. 1 1-bs - .c .j.
cm-m mommir i 0 CPuM

Npu hm Feumm 0 m Ia 0Tn

bFb om Totm

-opoo Alo 0 Vol WM.

bad m i?-- 0 F--m SIe C3 wind Tm

Smenaglo fl.ow To---W

INS somis afte.~ 13 ~ n~. -a WIG4

a.0 Y.ami 0-1 8ILL

Pill" Immn -ImS umi -UaS W

no . C)l..Ct MbTwo*j& -§

ain glo"is
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-J DEPARTMENT OF WATER RESOURCES *AJ.LI N.

WELL DRILLER'S REPORT
Jam I es 0t -o ow s coo ft "Um. mS .4 wallow

go" w ane doo as -om - 411-of -11L

IL UGL ORWR7. VIATER EIVIL

Mom StLI~kt wa Msbw4 kmr" Inbmiw Iiwo
Flw, DYm 4 G.P Id . _____

Cwwadbv 0 sk 0Co 0 pkq
0imu mf .." 16& ______________ Tuwgeg _ O F. Qiev -

Ita. "&Tun OF KE & WLL TIAT DATA

Vfftm 0 0iuw~ (3 Newm 0 PU~MP 0 saw 'k 0 00mw -__

Vbmm 0 Wwvak 0 Tm 0 9.de LITNOLOGSC LOG

a.~ob vwos Im.

S~~amwy~1 841 05 tmi 0Mm

4. 115LIO COSIRUCID 2 1 LPO 1W-27

C3 mq (36m O'mi D Cm000w A_____

o'fr.- -a t ~ rA- C-rFmh

m -pb~soi? lb 0 cou f Dhoo L leIlrf

-ird? o. U OULua. ____ m
&VAN bowm ___ __ - I 7,___ _

bow adb ... um Im h d 0Ca Ineg

=dg drks din 0 iy" pIr Tms wmik

tad 4 m~mqad= 0 ye a,"*i0

sin of 0 Cwuua b Who

T~~~m ~ Me"f& ae

Swm0 I0 *AogoMawi md InAAN =0: met COPm p"TE W~1



No. 7

fom207STATE OF IDAH4O S 'PWlT~
3 U ~DEPARTMENT OF WATER RESOURCES .~ (.

WELL DRILLER'S REPORI '-

Soo"e late rewoke, thian tis repot be fliled wth~ Tita Olreettai. Department of Wae eaia
what n30days tM Iwowe edrttriIor duodoI me f sewell. _J

I. WELL OWNER 7. WAYER LEVEL 'on4

Name "*ALj( J ,I Pl~f Static water level _feet below land aiorfacr
- Flow~ngo 0 Yes )INo G.P M. flow _____

Adjarf A?, jo -4 110t Artesian closed In pressure____psl

Cuntrulled by: 0 Valve 0 Cap o P"a

Oteriar Perait No. - -- -- _ Tavrpmralre - OF Ouality ~ ~

2. NATURE OF WORK S. WELL TEST DATA-

~Nea wall 0 Deepensed 0 RegI.ce-ne.I 0 Pumtp IKO&,Iwe 0 Air 1 Otssw ___

CAhandoned ideCl,b* abandonmeint peoceduigg such as
-rst-rAill Pl-9 depth$, SIC in I.1hoiog.C log) IN *n0 .. w~u4Lia ~.e

I PROPOSED USE

)<DconticC 0Irrialoon C Teut 0 Municipal S. LITHOLOGIC LOG
O Induslii 0 Stock fl Waste Disposal cir Injection So. Wow

o OheriqtclfCl ient. Fro To* No-ta

4. METHOD DRILLED

U Rotary C Air 0 Hydrajrllc 0 Reverse rotary a

%Cable 00.ag 0Other I__IL__A__

5. WELL CONSTRUCTION

Casing scdtu. )CSteel 0 Concet 0 Other ____

Tlrki Owriw Fra. To -)iicrs inches * feel j9 feet - 4 w.,

ichies i__ nches __ feet __feet 1!3

Wscasing d6.9e vhoe used? 0 Yes P4 2 J7 ___

Performedf 0 Yesk 1 L .
Hlow perforateod? 0 Factory 0 Knife 0 Torch
Si. oftperforation _ Incies by Inchses

- - Perforationse froul fast_______

Waif Ssn Installed? 0 Yes A(
Manufacturres' name _______________

Type_______ Model No.____

Diameter __Slot Wie -_Set from ___fee to ___feet

Diamerte. _ Slot size S frm feat to ISO_*

Greiief packed? 0 Yes 0 Sias of gravl
PI"ce from ____ to to ________

Surface seal dept _&I. Marterial ueeid Iniel: W~aemnte pout
0 Sentionule 0 Puddeligclayt 0 -___-

Stewn procedure used: 0 Slurr pit 0 Temp. surfaces casing -

Mtethrod of joining cading: 0 Threaded P4@lded 0 qolverot

Dearib ~e pot ~~.2rette between strau

Work starteod 2Aa . foltibsad

S. LOCATION OF WILL 11. DRILLERS CERTIFICATION

Sketch mao locaticist. &5 ~e wilth written location. I/We Cullfy thet all minImoom wellorwutactlmo oiStam ardSr
N rnmPfIs4d With Inthfe time the rII*, rtmted.

Firm Nme k4 6 1L' ra " .

No Bk~o.Addrss W(~ .. Date __

Sigpod by (fim Officieili 1 __ - -

Soo, 1C) T t N6OA.-5 91 A~

USE ADDITIONAL. $MEET$ OP NECESSARY - FORWARD THE WHITE COPY TD THE DEPARTMENT _

[A-231



No. 8

STATE OF IDAHO U:, TYPE V'.I E Ron

*12DEPARTMENT OF WATER RESOURCES al 0 ALLPOINT PIEN

WELL DRILLER'S REPORT
ftmherrelef mst %1 reorttoaw ro owoklr. Depweof .4wow Naftuaas

sula do" te ow It aupsor sbadmmsfth 4*. l.

L WILL OWN 7. WATER LEVEL

hos Nm &.w ~ .L. Static wate I".36- tom below lad eWmrc.
Flowing? NO ______G..M W

Addrm..~a~ zT~1 Anhan clou.d in Prmmr PU1
Conltrolled by: 0 Vat~O 0 COO 0 Plus

IL2. NATURE OF WORK L~ WELTSTDT

&Y~w el C 0 Rplcares 0Punp 0 15M 0 Air 0 O _____

IPROPOSED UMPnw

4cnta rrgtin0Test 0 Municipal 9. LITHOLOGIC LOG
0 lIndutrIl 0 Stock 0 Wsvt*Dbpou orinlectionHo I Det I

G/oty 0 Air 0 Htdaik 0 Ra," rot -__ __ _ _ _ _ __ wcf tPOa. rt oMayly~ ,

G, WELL COM4IRUCTION fA4dI

Caling sched4ule: We~se. 03 Cocrew 0 Oew ____

.____ inchas _____ a ___ feet ____f ION$ A d

Wascaming drk soeowand? 0~ Y Io-
Wasa packer ormused? D Y: - - -

Howpraraad? 0OFactory 0Knif 0OTorcht --

peoffrfoatons__ nwbld

= ~ fmu kSiFd 25 Ye

Uursiuactuev msut._____________

Oiatism Sot dr __Set front ___fast to ___feet

&vsmalp.nmd1 03Y ffnNe 0 Sbegriud

* ~~PW fo m fi~i~ asti rnA Tic!a.
a Pawling dewV 0 WON outdno

Salkne proatr wad: 0 Uhuy pk 0 Twnoqawfm~cmn

Moftd. jlutkcming: 13 Thresdd C Web"d D So4.

* .LOCATM OP WILL It. DRILLERS CERTIFICATION

Slaec me losatia tWstirs livieol AVGas comatfy OM a" m~nruiua well comwf'ue~of Standards wvt
if mmconv~ld lithett*4 insthet. was Isb

FoW ~l 1,s F m NW ~ h n e4F - l d ! ,-_ &irm . 2 1

Signed by (Ph.m OfIcil

.-- - Le 9g. . 1111_ lItbh5L - "U

USu ~ .~S ~ .I E ADDITIONAL 416731EI if ULJR - PRA TEWHIT1 COPY TO THr 01FARTNLMI
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No. 9

WELL DRILLER'S REPORT

b~~~ ~ G Pnw V 1. ewOw,

ATI~IE

f-~alOFUM r.i 
1

ILTST ATA

@4~~~~ 14~sq f 3-~P .8

ism ftG" of .

a.. pop UK_ _ _ :.

& D68 LIED 0a...L k Nf-~ 0 o 26ot Lf0-6CtO

C- 0*w a . wu0

*11 cca~aCT~g * S24~lIAImom"-th1
W*"0 ( TagdW'

raft o3
t, -

UCTIM 7

of he* F( TOW do"Cc SAC

p- Fau 0ns 0 -

o- t -mm a mV-- wma. - -- - -

' ~ ~ ~ o t. r- - -____ ____

U Vw- - A

'-,Va l Oaane 4~d ~ - - - - -_ _ _ _ _
ftwwo I.

boo am" Ao a

~a-~- &qi~t- ___

tto A- 25] am
564 IL at LeI R a 5-1-g
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- No. 10

3-%aw of 14&k.
U"Y ?vrP9 tIU_ ** DWms~m or 16ter meaftrees.

L . WELL DRILLERS REPORT
SUN ,ft mu n flI ta be sin wluItu eu-."0sA fwm o

I WILL Owhfa I %ATI A LEVEL

3.ww ~. ~ ,~~7 -. I Comc.dl by 2 vw-f C, CAD QF

a. kAIAE OF WORK 01 WILL TEST DATA

U ne OnV~ P.M 7 ade 0 00%W

al ow f 13 b~so 13 I 0 ObrbOf "d . LITHOLOGIC LOG i

L ~ wi. 13t~ seau 00w- - w a.m

L WELL CS6VUUCIION U

O..Yein ~ ~ ~ ~ -oIWbV o r 5l~.m
CaeeW60 0 Coewreee

'I -guL- 4. IT_-a

0 W . 0 bow1 0Ae m

wan__ __

UU

*~ ~ wein~

~ AoIrn.L UU0 SUUY wa riG wu w~ v Jiwu wu

scran w"IMP cl YAFS26]
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No. I I

-. L ~tL OI41P ~Capartmat of Water Neaoiwcea

. .~ ~ .~LLD"'ULLER'S REPORT /
I to womouWof tm %o e14d4t t ittaw. Daswt el VA~ ffiptwe WIN kJorh~, (

do" he ala. '. compolltioof0 obw-d0.tmmt of Me *0.e U

.4L OWNE 7 *ATIR LI VIL

aw- -st -vl-7 o blo o-

F Iiq L3 Yes. -F.,-.F;.110

mC ~ Qu -v. z! F. -_____

0,~Na.\ I"-, No -_____________ C'm,olted by 0 Volvo 0 CA0 0 Pu

N ATU-41 Of WORK 11. WELL TEST DATA .

NsaN. v.11 0 Ojaerd 0 Rapiacmat 02 Pumnp 3 1,--- 0 0thw 0

C3 AJAvi ,,wd Wowa method of abando.*n) _________

cc aaooafw 03 w 0 Tm 0 0-e bpm to 1" LITHOLOGIC LOG

o3 br- e.' 0 VAswd 0 Iftf 0 Wass"am or j Hot. ~

L METHOD0 DRILLED

124Cab" . ORatoy 0 Due 0OthatI%.~ ,v

L. WiLL COI'STfUCTIO111 w7~ 3,6.hol4m-C

O0w'er of hola 6 wtch Tota darth 510 fenr - Fi,.1 black B3:9,1t-
Cw'gwhldulta 0 St.. 03 Conawf 77__C-n0--n

I_ ncn- - . -er _ 9_E-Aek

vim n" -N"nsu, 0 Ye WIN 1 71 1F0 Gram, lava

IAI 1 112 1:nl-=
N~ow pwfurstodP 0 Fwtoly C Knife 01 To?? -e eg

~~~~Q 7a, 3).10 B,.tOvn Biaslt -

To 219 21 S VP= -, ra-i h-pim tnralt
_____ ____ !as flat__ lion ..21-c .. 2- A ~ 1t~s-.

Den wime'z.tfmm__ toofamIAn?0____ Ip

O'win....14(), 17P tic-in____

Wraol prien 6d? 0 Yu 178 410 S,-te p1 ai________ -.
Plrac ' from 4eM 4_________ fea

T~- -Md ~ Mot"No.Caes s.
g ww e SltSa- Solaw from ft" so - I."____________nTj

4qQ 01 Oinha CWadr

ac o -io n .16to fewoa

-a.-- an .4a

U96 WF IWI#4AL $MEET$ri Ilt WgC y FOetwAitO TWI Wmnf Z aDV TO THE DVAT~
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- REPOATNo. 12
WEL.L DRILLERS RPR

-P. a Wsf m .apwt be or .A b * 1w ~s~a
7 wATtil LIVIL

V.'. LI Pa Y. JA';% Si' .e..... . .,qj6r qeo '
, Irpol' Y" .2 4 PM 0 flee-

N.. - LlP~fId t. V ~ PG.

7 ATURO 04 Or,,Mh 9 AFlL T&Sl OAT^

U .-- 02P IN 1's. bd Now%

* D.w',.. I...~.... LfTr4OLO(;lC LOG

~ l'i Z: Stock 0.,.. To was am____

PA6 c 'Nav~ Oug L70th, ~ ~ C~ 2 l.aO 7
L(

ma. WELL COMIMUCTIOU -_ C010GI,~~ -MATT, ? 4 ALL
0Ir CIL-o5f, Vf " COI T, wrt

OUNwofltl %a (I om Toteldbpf 570 T. -o-T e. -110. a

C-4sghouf C siw 0 CAnastav AmI - ;REYROSALY -

a~~~~.mfr fAqe9 Ia Au.VBC&C AA' I

teat to"t

Set, a pake at tim weed U Ybt D NO----1---
poloom' 0l Yet 0 No

M"-0 aorv 0l Knulle Cj Torch,

___ b -_ da a

-~ -* _ _ ---t

Wel air wo ejhd' L Yet [U No 4-

TWw _ _- _ __ue - - _____--_____ -

- lft .- So t"o.__ feet to feet--

jww~fts U L)es : 'No S.Ye of grvel 77~

Ilmetma ma C Y4 U NO 7 awhat dept" fast
I wati UM EU Cani grout 0 Fuddlhnq ci.,v

IS LOCAram of WELL

sktc "WA birtatwo must 5*.,th vir*tsttn loaton
*Oek %tarted Y' Y:" !.,,hetd f(jLT

Ii OILLIMS CITIFICATION

lh's well W.m dIa ds m IOa~.vo anda thom repons

true to thea best of mv kno~wap

MATAINs MnYL LU QPL.LRtI

LAM A00171O01AL IU TS IF NICIIMIIAAY FOR*ARO Tftf -mT LIAOP14 OIS

(A- 28 1
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No. 13 Z.

IP or a" DatmZJI II "--
itate of Idae U

[.~"i law re equies tl~t We~ repot shall be filed wL ith the , ma V--tm

SinLaser wtla, 30 Anor oePetieor abaneet of the wl-

_ _ _ GUMl: Ism of drilled bole: 2P 9Tl
i Osc..r-. Strta *lepth et well: -t- a W=&# r me"

~~ 0,0ova below go. 8' ap
La.r. * Toot euver:

er'e Persit Mo. U ±[To.p end meter nmd ta eai. tot:
flalOI O r WJO f (he k): OlTaee t plll tet:_ _ro__ _ _ ______ "_"__

New well D D.ee.-d od d of mnh of t et:

ater La to be used for: Lri!atlon Drawdo: ft. Arteaias prfoere: ft.
boe lan so7ace Give flow it

D 0o CMO UCSTIONCTO: Rotary 0 Cable [ or -o. Bht Tr 'er '*our*:
Ong D Other on7trolled b ;&;To Cp U nag

(explain) Mo contro Does V., ek ar maeag?
CASING SC I: Threaded -- Welded r

20 "Die. fro . 0 ft.-to -Is T. ML..ATEIAL WATR-
"Dine. from ft. to ft. FRON TO Y ON NO

-- Diae. fros ft. to - ft. -E FE.ET
D1la. from ft. to - I____t. 0 1 D O.i

Waea mf at eu.al: 36 Material: _7______,___.___ _ A_

steel M coscret. [Q wod [3 other 0 = ..edL.'
iii~~i 51 ,u..edlva -z-

S91 1u2 jr.,y lava z

(explaia) 142 L6_ _ _ _r_ _ _

PIMZATZD? To D o me Type of 16 0sraw lv
perforator used:_ ___ 2_3 1___ _rs_

Size of purtoratlono: Z7 31y Zldr ajdudr_
"__Perforations from fft. to -t. 1L ?'er.,., lava L
_. Perfratiome from ft. to ft. jr7 1 VO

perforattoae from -ft. to _ ft. 1r.

___perforet. one fro. ft. to f- 43,jj ._
VAS 8CMM IJSTALLLJ? roe. - 

LYea o A L 51 _57i , --- wn1va

Manfacturer' a ame L2
Type model No. A', W__L __e _.k
Die . Slot site Set from ft. to ft , V .t . ho ,,lder. An± cl. y -

Dima. Slot slso Sot from ft. to. 7
t,_(3 7J6 iwn z"and

CONSTRUCTION: Well gravel packed? Too
go. Ff mise of pgavel Qrae ,
placefroe ft. to ' ?t. Surface seal ---
provided? T- [] No JTo what depth? -

ft. Material ueed is @ol:

Did a~strata contain unusable wator? Too
so. m5 Type of waer:
Depth of strata ft. Method of ocali--
strata off:/

1?arfae aAing used? Toe L)I MO- U
c aoated La place? Tee r] No E " " 4 ". -

Locate well In eetLon 10 1

- -- Work started:
I Work finished:

1 Well Driller', Statement: ,'s well as
Sec JJ €drilled under my eupervision sa8 thin report

In true to the beet of ,y.&aewledge.

a N a m e : . . O . A I ' y
Address: 12fJ_.5,.t( . M t et o Ida,:L~ti Cigned by.-

LOCATIOI Of WLL. County k.;.,r4 -X, 1.a_*+ .alL-) A..3.'. 1 ,. ~LV ,.,. U S G S 0!go ether side for additional eosarks US

O8-r-t ,qrt ntry u. 1-01,95531 Marjorte a. &%troe r Deb. hnti b. b 1-. 5
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No. 13 (Con.)
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No. 13 (Cont.)121 3
Ji
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2 ;/.',.. LAYNE PUMPS. Inc. ,
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LAYNE PUMPS, linc. u

WUL IWW RUM M G W

to~l TE"N weI AND oft" 111D W

ft- m" p" a O

Ij -v vr

Ca±L a o"a ae& simia snb mo t'o -
*Wm w" MOO o 1 LL49 "O wo"4410 0" f priL wo sv'_ mo.o"rra frIrmm etodav " V7 e- m W

OVFmb VCm A46% 1 6 per & 66 wo "m up s'.. a&.8 on o w a * NIn I"fth Our s e w im i to a&
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No. 14

Dpunit of Wor AdiimuWELL MINTR' 05EPOQ
fflu uRAMs PAeMs

Si iptow sof " w esu Ne l fee &M 110A. mU. wi

V WILL U 1. WATER LEVEL :-

lb., oft m - - seotic 0~ l In m op bw
w IS' UNo GAM__Now _

w A MAT logt iW K-c.fiv Twwewaa -A2F. O.titry

Cmvi Ieetiw.t Aft ______ Contrmiuby O Valwa a 0C OPk

a NTURE Of WOR S. WILL TEIT DATA

&Apdd ta. ,i Motha of Al,.ldonqinl0

a PROPOSED LEL

*Owwie .. f W ZII9 LETf4OLOGIC LC4

W ono paliX IfkOP. cSl

4 INqTM LE L t owm.

____ - - - - 2 1 37 , BASALT, FRACT .to

*~T 22 123dwfr~~ Clootmo'

i'm ta low SALTe. , p UNC

W.Afteq. #0". to fl4t 01iinoIa

Typehf l--- Mdi o w to
Ou2io1, "I Sefvn BASALuT

Wa00*0w or ame vod Um f Y: - e to fe
27 2 , 90yfl agr 54SL a

L2)- titted v r y1~ oo ~1
fotfow OIXLS 432 PIa TO

We stow emi -e 0i ye ut1 ticw .rnnN t. iel
Mofiseto to removeofmyknm

TV"n Mode he I2 iAi,.~A~0~~7[~ ~ ~ ~ ~~q OU Il !&s Y.r4r
Slo tOtO a" S oET fro tEooAN to e m too E9 Sr~t AD 0111171, hS OFT P N T
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No. 15

WORT 07 WZLL DUILLER -

State of Idaho .

Itato law - -qaizae that this report shall be filed with the Statoe b.11's%
BAgisoor withia 30 days alter completion or abaadoaet of th, well.

V= Obwn A~~iso of trille ols0 odl,
50M. 7J' 1 - 7_j'1A)5, epth of well: t as water

£64roo g3- ~ grt , ~ level below gro** 2 tep.
Fehr. a fet vr

1LA or -- c PUMaP? le
Ower. PermitN. sixeoraXp aad motor used to make toot:
NAT'URE 07 WORK (heck) R 1 t we__
Now welta Deepeed: Abnondangth of time of test: m. i.

Waterin ta be eed or adown: ft. Artesian pros, r: ft.
r7 Col abo lan Tc Give flow eta

KUoD or CONSTRUCTION: -tary Cal r gp Shutol~aa Wure:

Do, M Other_______________ onrold b V *ay Cap LD1Plu
r',lin - __ No Control os 0 wea arudcaig

; j..Oaa. from 0ft. to -7e ft. FROM TO E RN
_"Diam. from -ft. to ____ft. FEE _______________

%.affrom ft. to ____ft. r I
wTcnems ofcai-ng: aterial: I-A-.

Sto!ote[2concrete wood fithr

PERFORATED? To 2 N 2 lpe of kr, _ip
perforator used:-______________

Size of perforations: IL L7 C NP. A
perforetions fro ft. to ____ft. AL4#,
e::ratioma from ____t. to ___ft.

____erforatica from ___ft. to ___ft.
performationa from -ft. to ft.

TATlS-CRZEN INSTALLED? Tea E o Z]
Manufacturer a nane______________
Type___________ Model No. a____A.,___

* ~Diem. ___Slot size Stfrom f.t ftA. ~
Diem.- Sot size Sot from ft. to-ft ________

%CONSTRUCTION: Well gravel packed? Yen L -
NO. -7 size of gravel Gae
placed from ft. to ___7trnfac seal

provied? Y ~N~2To what doph
ft. Maeri ed In seal:_______

Did an5 strata contain unusable water7 Ya _

so. Typo of water:______ __________________________

Depth of strata t ehd fsai
strata off:____________ _____

Surface casing iamod7 Yes No. _

Cemented in place' Yes N oE

Well weilerl intesh sect wellwi

drilled unq or '",eprvialon and this report
is true- : t t1 my knowledge.

:Zigied bv, a

LO rC OFE2-'. Cout t

A tJoe otteor side fcr alditio-al remarks s S

[A-34]



F.F..No. 16

ISPONr or WILMLE

State Of Idaho WV30w

tae lw rquies hatthi reortshiall be filed with the

WELLR OFT VOofdile (check) Totalmn wll
A~jlL enth of wel f teat Ia. Mt*?

Addtess '42 toa Ve 7-e fo I ,h lee belrown ft Arteela Tp.ea t

O Dm. frsP rm ft. toz ft ftmp tod motrwdtmaet.t
MA;Rr6OFWOR. (h : R la s terwal L /

No___e.rtin ro m _____t. tbnone ft.ho im fts: r. KD
Va: r is ~ ~ ~ ~ ft to be__ usdfr:tj. rwo : -f. rtsa pesu :f.

Dug _ _____ee froro le ft._- tal' fta j ia

"___Se from ft. to ft

" __i__. frft. to urft Aea

_________ft Zeo Cf 5eali

PELrRAW No -o -Z-yeo /ARP
pefrao use J- -

Size~£r ofectfraionon

- proain fro ft.to ft

pefrain fork ft. to ft. D
Maueltre' urse a*~iiV ~ 'V1 e

Typ truel to. tdae bet fmykwed
riam.~~~am -cl,' sie Stfo . o f

_S - ud 7

DisJ. ie e rm t. te o r adif oa retk

CONTRC70N.Wal ravl aced? Te dp

no. : sizeof grvel Gavel 122,li .'1
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L -' L C L - :Ti
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- b---G P-

IL 0n~ km 3lb

0 a~ one 0 balil 0 too 3 SA&aw. V 00

0? Weco

of~~bw b_______________

Ithe - M %a d

amt PAA a m wo 0 w n I"
(0~~e a
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SimofONho - CI b i

c~wy 4~2e-
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No. 18

"LL POT ii~jDepaumt d Wasi Ah&ahWmdm

WELL DRILRS REPORW

%. WLL WWR7. WATER IUL
Wl~g 20ONM N.~ "INIL A9,7t.e im bddow. -

___________ Static vm met.v 7
Flming? 0 Yea m eG* M tm

bjleme dome mi prmo .Li.

Omam . ___ ___ ___ ___ ___ CanlVuE'by 0 Valv C) CO 0 11,111

z Z ATE O OK 1. WILL TEST DATA

a New .c Ona Rimacwni~t C_ Pumao 9 Sailer 0 0mW

C Aberifoild Idescoo -wt'od of sb&idOnl~nW

a PUJOPOUD U

S Doivius . Ifriiu. Im S. LITHOLOGIC LOG [14cr / t 'i 2. PAC-"

J~Mi~et ' ltnu C start 0... ,- To I '

4. MTN= DRILLED.0

& WILL COSTRUCT60NCuft A

Disuisiev of hole 6 'dm Total depti, I451 1. -a i -1-2 -a

C" so itU Steml 0 Concret - -1.

I-SLT TlD ti

.. "' PLUSz ItLN CLAY1 -

~web.. V~'S 1 10 7 NS ag BASALT CII ~I

Wasa mcar ot wte Ye a a __ No 711 1 GREY BASALT, VC0IVW J(NS1 A .
0ya Yet a o > R1 O BUN CLAY o

122=,,.- -- III '? ;PY BASALT* UCEruV. DENSE

-- op iot UJ* - Set M fru. . .Itt -inho'3 1'I f S S' BASALT lm9%

pfri~ ad' Ytwt Net feel 14f 1ae *I,, I 3P: C.ptL.VeOt

woefa? U ift feel tooo .1ap2 1~. fee eASAL WEDIM 30431

1i ej0.. lotal Sc T c~ i&

We screw -w~7 C ys N

It ~ ~ ER OUILESCETIICIa

.7 c I I

DwAI w SOIimAA Ew So Ifo toC n i A A O IM ~ i 2' U aNEY~m -Pg 84 e9 -1 BA S A AS
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No. 18 (Cont.)

epatof Wate A~ifitam

WELL DRUMLE" REPOR
swo ~ ~~ will fom SO mow No ft as.s oRasn"9w t

04% 30= uher cmwew &*Wompttnt of VON

I. WLL OWNS. .WATER LEVEL ..

Nm ~lSj4 -V111 bhatc wwi lg e .. 0-Ma

Fdd, To U 0 e o. GJMls_____

Afmasn cl -t inineO...........9L

O'uemw, Partt No -______ __CMtWold bV 0 V.M 0 CP a Pkq ON

I MATURE OF WORK I WILL TEST DATA

pw e" u C Oteonio J 111PIfaewfle-t CP_ ]oto

2 Ab.4mud I PROM, Mwofhd of 8114044.

I PFOPOIIO USE

C Dwriew-c leorng~~~ 0 Teat S LITMOLOGIC LOG -- vaec 20o, 2 *%sltS

C ~ ~ ~ ~ P. Muwao 2hueeCStc

4 UffrOOORILLED 6 2 13S7 NE~hA1D!IL um

,~. ~ ~34-- RED BURNT CLAY

WILL WOSTRUCTIONd- .j3 6 Sc000. BASALT, MCCUN DEPOSE I

W,37 ac MSWT roy DOSIE

DL wrOes, of haft - etcW ToWa det feel 1 S2'37ARD LV T CLVtf, O~S
__a" . n CSw oJie 1)' 77 t--kiCeK BASALT."EOJ N1i n

wx"" -- ton to -7 -1 '?w $con j4SftAEVo 5"? -__

Wmwichd CV.M l~ost
92oatd 3 917 CE Nonlt

Wits a ~ub Poat oraWWdPyes " No.L
'is- T. - .fn7 1.O X,5E A? ,esrsLl

I _ Pwr- rasw9? __yes etNo

Nowpa 1 " r 0 ao ry fee T 9gwr

tefatt

Type - __ - MoeNO -

O ew Slot wes Sol from -. t to feetl ______ _________

i t3ssilpmod7 Lt Ye No'4 S.10 of Wol-
-I~d 'n forto %es

Sh1a o r: ye 2 No To wht tt fel- __

WWW.m.ed A'm ILernet pmit IPuiddling clev

6, LO"CbUOt Of WILL

is itt sated Warn 13. 1972 tvdtd AIUL. X. M27

I I OILL1011CATIPCATIO#I

t,. I the bite of en y kn, oL

LAO~ ~ of~ A0IKJ S1017 It iNOCIS&AP 0fOtWANO 14 THIT S7 LUE ANO0PWR CPIS To THE DtPqa@POUT
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REM " 41'No. 19

00 ( O -.. ,

a _. T. Mre

X~~ ~ ~ ofOw.:, OC3v 0 ft PA am ____

N ~Ot T oeIda vww P.Gof

a MTU OP 0. L OU. 1WW SMA

"o %I cQo-IuI a Rfom 0 pow a &N 0 OW

0 Mmrdw~ WUM MOM ot AW*W

0 Ow"ft ""a aYm Tom a Uno.cw Lwh

0 L% i~ a "n*AW. 0 a" _______________

IL.W TH@fVAOA 12 434 485 Tight hole
485 492 Tan clay

ca mmo 0 Due 0 09M 492 533 black lava hard

& IML CONMORTMM533 545 dark brown lava
£~L~hJ~~m545 563 gray lava

DWWfW 12 WO o RM 6S 563 575 sandy clay
Cutok o AOI 575 590 blue clay & sand

TUOM " 590 603 black lava & clay T
- 4M mm M I 603 625 blue clay & pea gravel 77-

-W -W %a I 625 645 clay & sand
-W 60 %a ft 645 657 fine gray sand some clay

-MN -W OW to"~ 657 663 pink clay & boulders
- ~~ 663 670 bantonite & gray sand

670 695 gray clay clay

PIWd a Ya 0 me hole filled back to 660

#ow

WWWWOW MWU____

DSU- m S ft - - _________a_

AMW vW iR al 0 C~ uo 0 PudW 111
&LOCATIOMOf WfLL

shl W Ofo" .43 W= , bt=rm %o

-4-

a '7'ck 3octvi*&n

C.L. M!4ieuo. %' hy .

If-ISWs UL T. A.A.

[A-401
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No. 20

"t PONT01111WELL DRILLER'S REPORT E E E
low .vow m e. ft1.6 'W&o be I~ .yd gi, Ift . ODwpw~w of *..a uwt.

as cc, Vol, w*ow' aw xwm of the -aw

I WILt 0"01111 *1tU R LVEL &~f*fUWkjjg~~

'I -fL6 -l p'r*l t - - IL

- e -t- _ _ _ _ _ __ _

2 4AUR O WOK IS WELL TESTODATA

Is..- ~ .p" ~ Ro~wwI P,.,,, -. S.. Ott,.

la Dow..mit D V-q ' 3 -" 0 op o@ '"O 9 LITHOLOGICLO

C W-C 0 .avs 0 Imum 0 wo ompow wm

4 T1400 OMILLED . -. ' ~ ge4

%.bW ) Rot, C Duo L, Oths, "m tdL. aA

b WELL CONSrRUCTiON iv- L."

r I. 1 1w I m-ta Totad dkw 5C .00

-K"N -- L m

w *u6 -v n7 0 va No

P. 1 u t

- of M_ _ al. _. _ I_ I

WeN up-ton 0 'WiW? 0 -f 4

T
V,6 _____- me"uNo _ _-

Swiw - Slo an Sot fine" ____ is to #amls ~-

p. ,~,, _______Is to014

som omgL a/ olswaN om'r

6 LOCATION Of WOIL.w. mn >15 w 1.~~s

%bvu*m -~ paats.w. mm omowrivlo .. e
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No. 21
WELL DRILLER'S REPORT

IL LL 111111 7 AVATRLEVAL - n -

Slaaw *., 1~ 5't4@ fe P~ak"IW- m

Jrv- WC40 G P.v "c'

2 PPOdel. WE .5.

U~s~ Gm wPcv Ioe

,L SAKNOO 00ILLED 1-
Mogowv 0 Air 0 M0dreamie L III--w ,oqw,

O i D"u 0DO.e yaI SF

L WELL COTUUCTION 4 ~
C~~q~,.4u eW. 0 Cancieft EOther &A ~ I.qi*

F."6i'~'-Ps

VAX ___m PS ,.WV 7'2I t /Sag L
-w feel

FMO fe la

Mw finw'.eraln I 4 giImWija3g1W0::::to low -_- -

perfrme to" hill- t___

TV r" Mo" No.-

Ooudingcle OWiguk sla so- If& loeI-o

a-.-K sowIS~ m d setm bw --ol tow
aaa 0 ~ YO wiNO 0 hi.. Of V

% PooCad horn tow o w to"I
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No. 22

UU 1H ~
IPOB? OF aLL DULLZUMRI.1*

state of Idaho at " 0 1

State law requires that this report 0ll- be flied with ohe tote b.2.amatles . -

Zaglaeer within 30 da after completio or abandonment of the well.

;7lIR Alse of drilled hole: Ttal

Adduec depth of well: wtt
level below gron Temp.

Addresahr. t delivery: ,**g
or ere Pums;? "7 sail _

Owner's Permit o. 1 1 Size oa pump and motor uwed to make test:
NATU R OF WORK (chock)' Re ceont owell L _

L. : we, . Zooepened Abaadoned 7 . Lengt of tine of teat: Mrs. ma.

Water is to be used for..,C'.a.?=-, DrGwdoive ft. Artean pressue: ft.
bove land eurface Give flow ef.

OF CON51R2UTION Rotary C Cable or cps. Shuto7T7eOauFC:
Dug Other_ _ _ _ _ o07trolled bZL Valve Cap Plug L.-

,-- explain) 0 control I Does edI leak around casing?

CA.N- - '-ronU E. Threaded Wled To.
": ."row f t.-to 7-t. IE'" MATERIAL WATZR "

-ame. !raen - It. to - ft.. FROM 10 YES 0 No
,ias. from_ _ ft. to -ft. RO"'

"im. from ft. to ft. E F-Y

ThICx~le-s of casing: ______Material:

Steel concrete w wood r- other __________.___ -

(explain)
PERF0RA-.. - Yoe Mo T ype Of
perforator used __.

Siie of perforations: "_by_
,.;rfcretiona from -Ft. tJ ft. -*T"

-perforations from _ ft. to ft. _ _,-__ _ _

perforations from _ t. to _ ft.
W -rforetions from It. to ft.

WAL . -N MS,3TALL D? Ye a r- _o_ _'._ _

Nan.. arer'a name_ _ __ _ _ _
ype_, Model No.

Diaz. - ot ize -et from ft. to
D)ae. _ -ot eise Set from ft. to ft,

CON.. I.N::5 Well gravel packed? Ye. [ .m
Mc'. ~ -?e of grovel Gravel -

Pto-C..t -ft. t,~ -- T -Sface seal -

"rov;1, : I e-a N: To what depth?
:. ateriel uaeq in seal: -

M...' -. ta contain unusable water7 Te - -

4C. . - of water ._ _

)e;'- -' rats ft. Method of ealing "

f - u-qe' Yoe No.

V ---

Work fInis~t4 .X -(Z -

Weil Driller' Jtatement .7is well was
S-drille, under my euperval., sal this rep:r"

Is true to the beat of my knowledge............. Maero DA /. f L /L,/,'/, "

Jid-,nedrt 7 ida , * 
4

'.*

.. - --. ,----I-- Iende o, it to .4 ' i

dv. 34r.1y 
I

IV. Jw. W 7 t ~ . ~~a
lee otter Ale* for ailitmnA3. remarksU

(A-4 31- .. o..,. ,o.-o -.e., qr



* No. 22 (Cant.)

"it Lod Ptm I wi'rRIh

STATE m3Ez.AmADO Dlc o f
inZT~~~' 1 ~ 300aI ua~ 1  2.a -

M~~rw ~ ___ mu W UJ 48-M

ft-- -- "OW.C!.-

- to I bM 4-t-j-

wig d v do

V- AM 00 WAM WC p

MO - 0 ..- /I -WW 0tm Wv p. / .

- ~ O bad.. U.Me-I'
famm - .iwa mu. amw mmaum~m

.w $11 Il aswememev

-k bmm-~ 14

am~- -dA opsso -b m
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No. 22 (Cont.)

*q'"" J*

Date r. Oct 6. Dte Coa .oted: 1, Jin 66
",tst .;c or: 3!3 foot later St .a: 323

: o ICIATION TOTAL

0-2 Topsoil 2
-i7 Boulders 5

7-28 Brawn Lava 21
2.-43 led Lava 15

3-6 DBrown Lava 25
Cinders (led) 16

84.93 Gray Lava (Hard) 9
93-2o8 Cinders (Red) 15

LO-.17 Brown Lava 9
117-133 Gray Lava 21
L.38- L Red Lava 16

166 Gray Lava (Hard) 12
16-.181 cnder* 21

1.$-g93 Gray Lava 6
20 Brown Lava 15

208227 Gray Lava (Hard) 19
27. 236 Broken Crevices

(Gray ava)
239.24 9 Hard Crevices 4

(Gray Lava) ii
9-263 Brown Lava 14

Gray Lava 14
277. 29M Gray Lava (Crevices) 17
29J#-32.1 Gray Lava (Hard) 27
33L-33.7 Brown Lava (First Water) 16
3731... Cinders (Lost cuttings) 14

351 -367 Cinder% 16
367-38 Rad Cinders 18

.f-4 x Black Lava 39
Z44,f=29 Brown Sandstone and

Black Lava 5

A 5
/ /

/-/

...

[A-4 5]
M



'4 No. 22 (Cont.)

-ILL

45L 1.L - r Z

2vA AAhT7A4 )-

a~~w mun.1a I--
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No. 22 (Cont.)

91

C.A. 21*rpa

0- m.I C I e- y t,

16 -C

<-::~ ~~ ,.........] ... ,,/,,

4. -1 -

AdI4 I

-- . A| I - • • .'~ --

II

-- t

- -1 JI - -

-' - ,if' ,ff q 1  f c
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No. 23

R~ I~a~se/REPoRT 0F WELL DRiLLER

fta#5eyState of Idaho

rtato law requires that this report stall be filed with the State leelamat*8
Lzginver within 350 dea after completion or abandonment of the well.

V!.= OV?:R: KL.oii P~iss of drill~ed hole:Toa
W &t of. wel C.....Sen IS5 water

Owners, pei ao 4h or ofe Pump?0 Bl

N ATURZ OF WORK (check): fpamet well Li
xe well Depened IAb ane 4 Length of time of test:____ . .3

Water in to be used for: iPT/ a7 hA above land surface dye* flow efe

METHOD OF CONSTRUCTION: Rotary 0 Cable o00 S toTere:
Dug 0 Other________________ ontroled bC Vle Cp JL Plug Li

(e-r.laim) __No control Does we I leak around casing?
CASING SCEDULE: Threaded __Welded Yes No
T.&"Diam. from .. j .ft. to Q . DEPTR MATERIAL WATER

____Dian. from____ ft. to _____ft. FROM TO 1'E O2 NO
___"Dian. from ft. to _____ft. FEET FEET

..Dias, from ft. to _____ft. el1-71-n
Thickness of casing. Material:Al,_ &

steel g3'concrete 1: wood D other -2a CaZ1

PERFORATED? Tee ) : No ZZType of 1:
perforator used:___________________

Size of perforations: _____by jl 4 'AA " _Aa

perforations froz ___ft. e-o79A
_-perforationn from _____ft to& T__t
___perforations from ___ft. to -__ft. XLi
-perforations from ___ft. to ___ft. -ICq

WAS SCREEN INSTALLED? Too- No JgX
Manufacturerns name_____________
Type__________ Model No. 1t C- a-
Dieas. Slot size Set from ft. to ft
Dies. Slot ese set from ft. toVAft

CONSTRUCTN well LEravel packed? Yen _j
No s.~ize of gravel_______ OrA
placed from ft. to __ft. Surface seal _RPk m; p -/ 1
provided? -Ye- 0 N~o To what depth? -' '

___ft. Material used in seal: _______

Did a tj~.c t 7entain unusable water? Yen LUt ~ -
No. p of water: QaQ_____________-ia-_oPeA
Depth of strata ft ehdof sealin -- -
strata off:

Surface casing used? YTsoo e No. 1LJ G j--CPp
Cemented in place? Yeo N Noe

Locate Well in sectionisC

I hll Drillerli Statemiet: 7hie wel wee
-- Scrv-drilled under my au rvision and this "retr

I ~is true 'of kolde

Name..I

IAddress: ri &A/ i~
Zigned by: 5 Mv

LflCATIC,N (,F dELL; County N.3 *Dt

Use otl~or aide for 0ditional remarks 1 c;

[A-48]
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No. 23 (Cont.)

lW/li" 'VI 'z II
Won3? Or WXLL MZLIZZ UU

state of ho SEP 29 M -

State law requires that this report ahll be filed with tbem I wedI.
"nlaoer withia 30 dJaO after esapletLea Or abadomat Of the 11."

W= OWEI is oft drlled ole: - Tota2-
Ii-e ,1 . p of well: at ag wter

lev below O-0 Temp.
Fahr. M eat er:

______________________ or CaPump? 7 i
Owner's Permit No. Size ofT pump and motor used to make test:
NATURE OF IkX (ch-
Now well 7 Deepened Abeadooed Length of time of tet: Mr. Ki.

Dravdown: ft. Artesian preiure: ft.,
Water is to be used for: -above land surface Give fle ow c
WTROD OF CONSTRUCTION- Rotary 0 Cable 7 or ogpm. ShutoTleemro:r
D.g '__ Other o trolled bI Vale L r" CP Plu g

(explain) No contro Doe loak arond easing?
CAS:NG CRE ULE. Threaded Welded Yeo No

2, "Diem. from ft. to _Z T_ .t ZEIFTI MATERIAL WATER
"Dian. from ft. to ft. FRON TO YEIS O NO
"Diam. from ft. to ft. FEET FEET

m"a. from ft. to ft. *- "

Ticknesa of casing: .2 1 Mlate-iria 7 1 Z .I o

Steel Ex concrete wood - other " 1
"  

.- -

(explain) : . .. . - . . ... -

PERFORATED? Te No M Type of . I rtav a
perforator used- i1 h-1 rN -4 a

115 i42 .... L a-
Size of perforations: " by " 142 1-, blak lava.-s,. I,. ___

perforations from ft. to ___ft. 1" r25 2: " 5ava
_ perforations from _ ft. to _ ft. 225 2.N., brownis

per'oratio, - from _ ft. to _ ft. 230 -:, ria v lav
perforationa from ft. to ft. 2 4 28 tr In- - red

WAS SCRE El INSTALLED? Yen No 259 24 ea. lava .-- r. e1- 4 ha.d
Manufacturer' name _ _ _4 27C, browniii___

Type Model No. -?7" 3I rra v lava -.

Diam. Slot size Set from ft. to ft 57 ' roIc ' m ** t -, . .. -

Dism. Slot size Set from ft. to ft. Y wra 3a21

CONSTRUCTION Well gravel packed? Yea E] i.,L _- .... re-
No. L aize of gravel Gravel L.- Z2 2 ro- ia-a

placed from ft. to t.sur7 ace seal -L4- '-4 Man lag.
provid*d -Te go--- To what depth? . 2.

ft. Material used in seal, I ,

Did a2_ strata contain unusebl* water" Yes ' 4 14 Frown a -
No. A r-pe of water '14 S41 rrqv clav--om. reek

Depth of strata ft. Method of sealin --

strata off _'_____________e_____-_____l_______

Surface cas in used? Yes j No. " k

Cemented in place' Te I No t.

I -

. .. . ... t -s Work started 1. , _ _€
I Work fin "s d in A

Well drller's .tstesont 1l we.
------- -.Le drilled under my supervision &ad this report

Is true to the beat of my kaowledge.
Name "'rl ?'.ale"

- Address ,,,," ; a 2 1 r.,

;Ignod by IL
- -- or, ic se No. i!' ,te * ' ""

LOA-:(N dE .x.'. ownty_.._ _

Jia ottr siie for a1iit ional remarks U S G S

[A-49]
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No. 24

WOR? OF WLL DILUM0 State of ZIdaho a If

State low require* that this report shall be filed with the State 3.Ilm ti e%
hkgamer Vitusa 30 dais after empletion or abaSadmet of the Ve11.

VL OVWNER: SLe of drilled bolem: 11r Total
*mme Utehard I. ,eunm topth of voil, -Itaaid g water

Address It 5 lb,.*t. ilgh' 9! Temp.
Fabr. * ?eat eiry:

_________________________________or 07f. pump? 3mail
Owner's Permit No. q1 -';'P' Sine of pump and motor used to mak teat:
NA URS OF WORK (checkj: !placemnt veil -
iew wll E Depoleed AMenaod ' Length of time of teat: ire. Kim.
ater is to be used for: Irr'tati-, Drawdown: 7r ft. Artes-an prearo: ft.

abOve land surface Give flow cf.
-. ID 0F CONSmC0N: iotaxy M Cable or gps. shu toT'oe @our*:
Dug Z Other ontrolled bL Vei Cap P

(explain) No control [ Doe qil, leak around sing?
CASINO SCREDUI: Threaded - Welded Y an 7 No _

n2 "Dim. from I ft.-to DEW#H KATERIAL WATZR
-"Dia. from ft. to ft. 'FROM To YES on gO

- .Diam. from ft. to ft. MET E- Dim. from ft. to ft. 0 a Clay Love
TaiLkness of caa-n0: u7,,* . aterial: 5 I Loa Cl.'

Steel 1 concrete r wood L. other 2
(explain) - r em

PZBFORAED? Yes No Type of
perforator used :0pI

__ __ __ __ __ -0~

Site of perforations: by r 7 T' Or % G -lo
-perforations from 7t. toW.r-v .tv --

perfortion from -ft. to _ ft. _ 0 0
perforations from _ ft. to -ft. 0 1" "

____perforations from ft. to ft. Irn I I I
WaS SCXREN INSTALLJD? y-a No =,

Manufct rar's name S ft VO " -'
Type Model No. Igo 1.0
"Diamlu. Slot sit* Set from ft. to ft, l 10-

CONS:UCTION Weil gravel packed? YeT :
No. I site of grael , Gravl -

placed from ft. to --- Tt. Surface sea 1.

prvied fea r-1 g~~o To what-'depth? -o r-
ft. Material used in seal: 'I_"________

Did e reta contain unusable vater7 Te, 0 .- .

No. rType of wateri I__ _ _0 "_'
Depth of strata ft. Method of ecalicl yM ve ad i h
strata off I __tooa as--h

Surface casing used? Yea x! No. e 1L. v

Comented in place? Tea No .

Locate well in eection 2 .2 N' a Clay M&A Lava

rwork started t. 1M. (Work finished J 6m.. 6. Lu7

I Well Driller's Zteomen'. . v.11 wee
drillod under my supervision ad this repert
Is true to the beat of my kanoledge.
Name |iehape C. Jrde

Address I 6 imp-ft. lash

I, Z~~~igmed by ./js/2.i.f.License No. _ _ _,_.

"CAION tF OLL County 0*lise

Use other alde for additional remarks - "

[A-501
--
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No. 24 (Cont.) %

a,

320 3~ Gray Lave
330 M3

34~0 Wl a
14. 13 50 armas Clap
350 360 Gray laye
360 370
370 373 Grey-Uua o
3711 380 Bra-as love
380 390 orael Har lave
390 395 O.,y Lava
395 ZOO0 3.d Laye hAk
-co do G ray Lav

4,i0 4eO Gray Love
Lj20 Jj23
421 4.2"7 Lava Oraw-I
-R7 440 Graz Lava
1,0 ,40
no 4 a0

1 7 500 isSS a ,, ,.

455 460 R.0 Lava
L60 5 6"
465 470 Gray Lav aa4 -lay
4 L0 L ray La ava-

Li, 0 LA7 0 "

L84 LM8 Lave Grawal
1.68 490 nral Loye as- Clay

L97 500 Clal an- As
500 510
510 520
52n 525
S2S W3 rrav.1 bad Sand
5 ' "L 540 y elv &a! Lava

0 560
116 ci70
1,) ") c)

o'll 61)

DrIll i , as stewp-d at O f--t 4 ad -1 t-'t-d dry. 'Dril ise ma r-sua-d man a.l1U
N wee t.st-d at 616 ad .a Airy. -11 -as ir11i.* 4 t. 62 f-t wh-r* baud *av-!ac ha'.

fr-v-rt-' d---r dr/I'lar ulthrut eaiasC. frll'!at was st,.pp. F-.rjary 2P., 1967.
'r'*r arliag La satiotaat -A lats-r.

-as

[A-51]
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State ilav roquires that this report &hall be t110d with tostate 2@selat'tbfN %
64riner wthis30 a after eeaPlett-Or abaad"aab~t O h'~

lao Wa i*~ ofdildhl:ta.
A'.. o ptb of vell - a OR water

level below rrovn tep.
Address Ape) lacesen wel Tes a______________________

nowpenedtd@-, Length of time of test; Kra. min.
we DopoedDrowdown -ft. Artesian pressure: ft.-

Watr i t beusd fr:(7 I & ,? above land surface Give flow efa
NTDOfCONSTRUCTION ooayL CbeZr gpe. ShutoTeaore

Dug_______Other______ Controlled bL :Va Cap I -- plug
esan No control Dos well leak around Casing?

CSN CEUEThedd Welded Yoe Z U
-Lft.DEPTH MATERIALWAE

- "Diam. from ft. to ft.___ _______TO__YES___OR__No

Dian. from ft. to ft.____FEET_____FEET__

"Dias. from ft. to ft. re
WTicnoss of caaing;, 1lr,,, Material:P JAaM

Steel 2' concrete wood ' other

"explain) 7V1?C_
PEFORATED' Tea N o ?ype o
perforator used:____ _______

Size of pe'rtoa_____ by _____ ________________

perforations fo __f.t __f._____________
perforations from ___ft. to ___ft. r, R~

-perforations from ___ft. to ___ft. z~~ ~
perforations from ___ft. to ft. A(, f..rc

WAZG SCREENI INSTALLLD7 Yea E: -No,,, arO. L

Manufacturer's nane
Typ________ Model M,. ____ s ~
Dian. Lint size Set from ft. to, ft" -4 L A.'L .

Dias. ZGot Bite Set tree ft. to ft.

CONSTR7C7:ON Well gravel packed? Ya _7 -T A"
No. __size of gravel_______ GravelArA

placed from ft. to f--t -.Sur face seal
provilei- Yo; - No To what depth? A

ft. Material used in seal _________

pDid sa strata contain linusable water. Yes __

No. _ ?yp- o! wattr ____________

Depth o! ntrata______ t. Method of soaling-
strata off______________ ____

Zurface cosine used. Yes V *40.
:oemntol a0 plaet Yes No

Z.ocats well in sct; n

-~- .;c,--------jdrilled under my supervision aal thisa report
is tre tq the best p f my krnowledge.

-- -.------ j ~Address. .hA /AhL

(A - j icASenseP

Joe oto rile for additional rosats 2

[A-5 2]
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No. 25 (Cont.)

.%.. • 4.. .4. ° -d-.1 A.,.. A.. 4*e

, w- , z K-dw . t

.1i

U.

[A-53]
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No. 26

REPORT 0? bVgiL DRILLAR
State Uf Idaho

State law requiree that this report ahall be filed with tht State DclAmtiom
Lagimeer within 30 days aft. coapletloa or abandoraeat of the VelI.

WELL PER z Sie of lr!!'ed .oie!21...,.... Total
sam %4 Cedep hof We'-! 2~ - Staad tug water

eve -low ground: 6 ?esp.
Ira.r. Test dilver7 Bsi.m

Owner's Pe,-mt Io. t' 84P. L_ - I-_Ze __ _ 3n motor used to maxe test:

M CF w ki J( *checa. f a.4ceseot WWI
Now wC>., Deepened Abandoned .eir..c e of test, _____rs* Min*

ar t e rawaown ft. Artesia, pressure ft.
Waorist b uedfr : o aov- Is - rfac- -.IV* ' ow cfe

wK-RC._0OF CONSTRUC 1CM Rotary ora .. ~~ ________

o.-g __other__________________ ;ontr2!!-- c, ls:,e -Cap

(explaln! Nc eor.-rl D.oes wqef !@a( around caaing^
" -:N Z.Dt E ?hreaded W elded re, '- ;

L; 'row -'I_ T. ft. o 7 MA-ERALWA?

!ta. froes, ft. to _ _ 2 ft. '! M

" 0-.... fr o m - ft. to ft. , .r

Thicsness of calg Material.

Lte. 7,-concrete L wood -other __ ,LL

P ER
0
CiA 7;' Yes _ 0 To_ ype of

e . --ator used_-.___________

).ze f perforations -- " by --o-' /I_
-- perforations from _ ft. to ft. 4. 3 ..
-perforations from _ft. to Aft. I1I/-, .

ecrforatione from _ ft. *o !t. i13 ,,,,

o.-rfortio-s frm ft. to ft.,- - . ,
... . . To a 7.-.. -o 1 1 ".- I y,

. .fa.:rer ,8 a. n* ... O , > I- : , - I --
;.-e ma.r." Model No. _ __ 4 ... "

size i et froa-- f.. to--
sDie .rot .Set from ft. tonft, 4 4' f

X% A-:o: well ri *2, ckedn .
No. S."e of gra% Grove' tO4Ly d..
piece'! rumL.5 ft. toj Lft. iurface meal
Iroile Yen No : To what depth-

ft. Material used lin sea! ______

-~any str~ta :entait unusable water? Yes _

q.. _.p. of water-
mDe;th 0, rt.5a_ ft Meoof__
strata off____________________

:.!- ca,:.nt wee e No.

oc ae we'l sn c. n

.~ '~.,e ts~nent .0.~we.1 was
-o r rd ,nler my supervisic- 501 this ropor-

is . * tre tet of my knno wse .

JAO )ttLer oile 'or &JJ. lonma. rearKna S

[A-541



[~A~T~M WELL DRILLER'S REPORT d
Slow law e9Itu-16% that tDowevivi be hirldwf thir'icario No. 27

bs albe Few comodioor 0- MbwuvW 't of the -04

I WELLO0*#1P11 1 *%TER LfVI.

1 , Uo'. No GIF14 flow

- ddln- WO..'hjUY 'ut Iw. Tempralu Duality (lCLLL'ftf

(I. F- r C,,,,ollqd Ur, V~vw Z'Cp 'ug

t ISAlukk Of WORK 8 WELL 'EST DATA

filaw *eil Ueeev- epuiicfhcm 1 P'r-u B.,,.Iw

13 e~~.bYIi ol~ j.rQ.g SLITHOLOGIC LOG_, - -

-1 Mujnicipal -,Idint,.Al Stck Qi T~. Vie ft.

4 MVA"H000RILLED us
jkCbe t loov 'IOl ,Ohr4 S-AND SQRSOIL

LkC~be 0 oro~ ''Dg f.Oi'w I T- 14411110A*. AA.PA 3ALT :'t i

' . 6? T*;Ei BSALTII I

S.WILL WtdSTRUCTIOW AR BNYCA

O~w~wtmohal Fictea Totaldeth feet______________
Diaete ofhof e2 152 G14EY SAS.LT

eyd micheg feel feel - 7-1 --, 1 11

- - net wit- che. fe et 00: 7 kr I-1uLE ?A ALT It

Palrg~d?0 Yet v No 7 AT M"**'1R

Noer foitrv&~ 0 Ftor, C) Knife 0- Tarc. -'h- L-4AT WE'2n n I I

So fpilyioe-b - ilw- ?L ftW 'ff ASA T e- A R-~LY f 1

feet two eet t -0 26A

We iibawte&~?l~ 0 yes 8 No cR91rY-&IejCTi

T
V"e Mo_______ idel No.4 qwz.Ci'R ?

DweweaSoun Sol kom loe'to Igot
Diamet - Sot weir- Set fwn fewt to .*- 3 4 ")LELV8LI. 5

QrM'dpiused' i 0 Yeovt t U P uddlSnoceobya

ILOCATION OF WILL

,hostn~ ml6catoon rme aeae withl writtet Ideation 0
Work stIrted Fc E a I Q MARC- I1

11 DMILLER Z CERTIFICATION~
I hi well we% dled '.nde. mly supeft,uo4 Na I%% raeo t,

true to th. ett of My knowledw

%.m

SMIT 19 44CUAf

Do-'

LM~ ADDTINA n0T It N-IUR FOWR -HTI~ N IN OOST H IAII



N'o 28

t.J

REORT OF WELL D"Z-LU
state of Idaho

State Iw reqliree that this report ahal be filed with the State MLmet lee
Sa eiseer wlthin 30 days after cepletil or abandonment of the wall.

WVIL ObEU: 3 Ise of drlled hole: I . Total
N I, S opth of well: Jq F it.dias we.,

Addiesa - evel below gr*6~_____ Tomp.
sdr. s & Tto : ,

F -f-r efe Pump? C sail'~
Owner'srPter .No' "o Z Q VSsa, 0--ol p and motor mined to make teat:
UATUNZ OF WORK~ (cok elc"twl
now well M Deepened A-..ndoaed T -Lngth of tiee of test: ira. HXi.

Draw4 ovs: ft. Ater Pressure: ft.
Water to to be ued for: -, 9 /hv o a -urface Give flow Cf.

I OD OF CONSTRUCTIONI: Notary/ 0 Cable ~or onm. Shuto1T "em mre: -
Dug M Other ontrollad b Va I Cap Pl

(explain) _ - No control L Does wel leak around casiag?
CASING SCIDULL: Threaded Welded Too No : .

.Ad -"Dian. fro e-& ft. to DZ;0 MATERIAL WATER
"Dis. from ft. to ft. FROM TO YES OR so
"Dia. from ft. to ft. F #-

,___"Dis-. from ft. to ft. 0 31 Surface
- icLn ss of caallg:,j, __ Material: 31 60 Black lava

Steel 2: concrete El wood ] other E) 60 100 Grey lava
100 120 Grey, black lava

.. 120 140 Gray lava
(explain) 140 185 Hard black lava

PERFORATED? Yea Z] No Z Type of 185 191 Red lava
perforator aed:_ 197 210 Brown lava

210 232 Black lava
Size of perforations: " by 232 240 Open ground Cu rings

perforation from t. .o t , 240 252 Brown lava
_ perforations from ft. to ft. 252 256 Red clay, cinders

:perforation from - ft. to _____ft. 256 260 Brown lava
perforations from ft. to ft. 260 270 Black lava

WAS SCREEN INSTALLED? To - NO ZI 270 275 Red lava & cinders
Manufat'arer name 275 278 Brown lava
Type Model No. 278 284 Red clay & cinders
Disc. Slot size Set from-ft. o t 284 288 Grey lava
Disc. Slot sise Set from ft. to--t 288 300 Black sandy lava

CONSTRUCTION: Well gravel packed? Ye. c 300 325 Red & brown lava

No. 71 size of ravel Gravel 325 360 Brown lava
placed from ft. to ft. Surface seal 360 364 Brown clay & cinders
provided7 -- To what depth? 364 370 Brown lava; loose yes

_ft. aterial used in seal: 370 397.5 Black porous lava
397.5 405 Red cinders lost 99% cuttings

Did a strata contain unusable witer? Yes 4_ 405 410 Black sandy porous lavaNo. stape of water 50% cuttings lost

Depth - strata ft. Method of ovlen 410 423 Black porous sandy lava

strata ff: Come cuttings lost
423 425 Hard grey lava
425 450 Black porous sandy lava

urface casing used? Yes. 450 485 Black porous lavaCementd n plce? Ye E No. 485 525 Brown sandy clayCemented in place? fee No .7

Locate well in section

T ork atartod: t
Work finished 1-Z zz - z-"

- Well Driller's Wtatsent 'h.a well w s
"r drilled under my superviiion and this report

is true to the bot of my knowledge.

Address: _

* T Signed by2:A',N GF A EL- -nty. -- Liceare No. eL 7 Dato 2/

lUse ob"r side for additional remarsa

I[A-56]
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* . - * . . .

No. 29

REPORT O VELL ? ".11
State of lIA.,.o ! Jy*

State law requires that this report &hall be filed with the State
ngiaeer within 30 deja after completion or obadomaeat of the well.

Ie .. f drilled hole: a0 ?tOtAl
Memo ~i~w'i,'. K~ pth of wels _T wld avter

s level below growT i ?. lap
Addres rE ahr. W*t. Te tI or1i 112iior €f. Puip? -l7

Owner's ~~~ ~ef Permit No______________
_ _mr'_ Prmit No._ _ _ _ m of pump &ad motor need to a k test:

NATuRE 0r WoRKC ehec) Re l est well U r' .i ,'. G- c,10 L 7'Cf
. wel [ Deeaa, Abadoaad [ -,th o. (.a of toat. -.,a. Mia. "7

Drawdown: ft. Artesian pressure: ft.
Water is to be used for: rr*, o,'e, above land -- race Give flow cfe

KETBOD OF CONSTRUCTION: Rotary - Cable or fp. shuto?-'
reos u

ae:
Dug [ Other Coutrolled vaa lve Cap [3 Plug U.

(explain) No control bbDoes .e l leak around casing?
CASIiG SC EDULE : Threaded welded yes No WA
OC "Die. from C ft."to MATERIAL WATER

"DLias. from ft. to ft. rON TO YES 0 go- "Dia. from ft. to ft. FETFft.ET
- "Dis, from ft. to - ft. e5 7 1 ,_
Thickness of casing: 72 -1/) Katerial: -7 1 1 1

Steel 0 concrete w rood Dj other -

(explain)
PERFORATED? Yes Z No Type of q-. Y
perforator used:__________________

Size of perforations: " by . "
perforations fro 7t. to t. IL
e--perforotioIs from _ ft. to _ ft. .l V1 A

-- perforations fro ft. to _ ft. I-.' I-

perforations from ft. to ft. .. r n A

W CREEN INSTATLED? -e Ce No 6

Plan ufacturr's ame_______________
?ype__________________ odel No. _______,y k-.
Dis. Slot size Set from ft. toft * + ? (.-,. F-t (_ -
Dies. Slot size Set from ft. toaft, -qj '., d~i,6 d ..

CONSTRUCTION: Well gravel packed? Yea y-I- " /
No. i of gravel Grav f .
placi fros ft. to t. -Surface meal 2 A 6' 3 1 .,- d .1 .. A $/.. .
pr~vided? er ED No To vhat depth? 4 5* ..2i (;to

ft. Material used in seal: " r- .

'Bid a~strata contain unusable water? Teooj-
No. T8ype of water:__________________ -Depth of strata ft. Method Me eelin
strata off:_-_"

Surface casing used? Ten jN No. LJ
Cemented In place? Yes x No ED

Locate well in section .

r l ark started

I I aWork finished ! / L '"
,I Well Driller' Statement: This well wa

drilled uader sy supervision &ea this report
I , oI true to the best of my knowledge.

Addr"sa - I . " 'A l i- N ' ('Me ,

LOCATICN Or WELL: Count c1 N 1t-

Use other 8de for additional remarks ,

USGS A5,

[A-57]
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kA4

No. 30

", IID0'OF 0) LL DILLS11 t

StStat ofw require APRt is 1p

Stae le t #hall bthe State one

"Iff~oer witthn 30 "78date r e00plotios or ebtdomeot of tin well.

lie Of drilled he"Y tal-No, "I. 7.W optb of W.11 _&K-A_ wa-- t r ,,

"ddream ~ ~ ~V=-~- level below oa z Temp.

Owner' Permit Xo. . 1 S- -o -T--mp and motor used to take test:

NA173R2 OF WORK (heck) Ro lacement well A O0" , L.O-* 4j
rsvol ye __- Deepened Abandoned 71 !Angtn of tie@ f tot 4 d Hr.
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APPENDIX B

LABORATORY QUALITY CONTROL PROGRAM

UBTL is an accredited laboratory of the American Industrial Hygiene (AIHA)
Association (No. 17) and, as such, participates in an extensive interlaboratory
proficiency analytical testing program sponsored by the National Institute for

Occupational Safety and Health (NIOSH). In addition, UBTL is currently licensed by
the Center for Disease Control (CDC) to perform chemical and clinical analyses of

. biological specimens and is State of Utah/USEPA approved for environmental
.'. analyses. The comprehensive internal quality control program at UBTL is detailed as

follows.

INTRODUCTION

UBTL has implemented an effective system for Quality Control (QC) for

* samples analyzed from Mountain Home AFB. Procedures that are employed include:

1. Services of a full-time Quality Control/Quality Assurance Section.

2. Preparation of internal quality control samples.
3. Collection and evaluation of quality control data.
4. Generation of quality control charts.

5. Instrument calibration and maintenance.

SAMPLE ANALYSES

At least one blank sample and one reagent blank are included with each set of

analyses and processed through the complete analytical procedure in order to detect
any contamination in either collection media or reagents. In addition, duplicate
analyses are accomplished on a minimum of 10 percent of all samples submitted from
the field. Internal quality control samples, generated in the laboratory and
containing known quantities of specified analyte(s), are run at the rate of 10 percent

of the total field sample workload. At the completion of the analysis of a sample
set, each chemist calculates his results and reports the results on the Analvtical
Report Form. Results for replicated samples and internal quality control samples are
reported on the computer-generated Quality Control Data Sheet. Before the results

are submitted to the Group Leader, another peer chemist analyst is assigned to
check results for possible errors in the calculations. He must approve results
reported on both the quality control sheet and the sample sheet. The Group Leader,

.- after his evaluation of the data, gives the report sheets to the Quality Assurance
Specialist (QAS) for his evaluation and implementation of any required action.

[B-1]



Specific steps are followed when any one QC sample result is determined to be
out of control in connection with the analysis of a field sample set. QC charts |

with adjusted control limits of + 3 standard deviations will generally be used to
determine whether a result is out of control. If QC results are in control, the QAS
signs off the report. It is then reviewed by the Section Head for accuracy of the
results. Upon final approval of the reports by the QAS and the Section Head, the
reports are sent to the sponsor. -

The paperwork containing the raw data for a sample set (i.e., chart Daper,
computer readouts, paper tapes, calibration curves, tables of data, etc.) is collected

and placed in an Sj-inch by 11-inch envelope that has been labeled with sample

numbers, analyst, date, and other pertinent information. The envelopes are filed by
laboratory number for possible future reference and data retrieval. Raw data for
each sample analysis are therefore readily available, if needed.

QUALITY CONTROL SAMPLE DATA ANALYSIS

A record of the preparation of internal QC samples is detailed in the OC log
book maintained by the QAS, As appropriate, a set of QC samples is distributed to
the chemist along with each sample set at an average rate of at least 10 percent of
the submitted samples. The analyses and data evaluations are performed for these
QC samples, along with the submitted samples, and results are tabulated on the
computer-generated Quality Control Data Sheet. At least duplicate results are
reported for each internal QC sample.

QC charts are generated for each analyte through the analysis of QC sample
results. Each result is divided by the theoretical value to standardize results so
that data from all concentrations can be directly compared for accuracy and U

precision. When a control data set of N sample results has been accumulated, the
following statistics are calculated: mean percent recovery, replicate standard
deviation, and set standard deviation. These statistics are then used to determine ... .

accuracy and precision QC limits.

The control data set is updated after evaluation of 20 successive QC samples

and includes data on the 50 most recent results. Any control sample analysis that is
beyond accuracy or precision limits is not used in the subsequent determination of
new limits.

,

6-7
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EXTERNAL QUALITY CONTROL PROGRAMS

In addition to internally generated QC data, other information concerning QC is
provided by the participation of UBTL in four interlaboratory QC programs: \'lOSH
Proficiency Analytical Testing (PAT) Program; two CDC Blood Lead QC Programs;

and State of Utah Environmental Quality Control Program. The PAT Program and
the CDC Blood Lead Programs involve the participation of more than

100 laboratories on a nationwide basis. The PAT Program addresses the analysis of
filter samples for lead, cadmium, zinc, free silica, and asbestos and the analysis of

charcoal tubes for various organic solvents.

LABORATORY DATA REDUCTION

A significant fraction of the Chemistry Department's work involves data
processing. Vathematical models, based upon analysis of standard solutions or
samples, are generated in order to determine the quantity of analyte present in the
samples. Considerable time and effort are saved by the utilization of automated
data processing procedures. Data processing by the computer can include, for
example, calculations, generation of standard calibration curves, mathematical
modeling of standard curves, statistical analyses, and the generation of hard copy

output. Advantages intrinsic to the use of an automated system include more
accurate calculations, immediate and accurate generation of data plots, fewer
transcription errors, and no calculation errors after programs have been verified and
documented. In general, the types of data that are processed are those derived
from the following techniques: atomic absorption and flame emission spectroscopy,

gas and liquid chromatography, optical absorbance spectrophotometry, specific ion
electrode, fluorescence spectroscopy, and wet chemistry determinations. Similar
functions are employed for QC data. In addition, the data system is utilized to

store QC data, provide statistical analyses, and generate and update QC charts.
The advantage of the provision for statistical analyses and the production of QC
charts by automation is that the charts may be easily updated with minimal effort.
QC data and any required action may, therefore, be provided on a daily basis.

REPORTING PROCEDURES

The analytical data are reported to the sponsor at the completion of each

sample set. The report includs the following items:

1. A memorandum describing the sample set; the condition and appearance
(i.e., homogeneity, integrity, etc.) of the samples upon receipt at UBTL;
the method, equipment, and technique used in the determination; any
interferences that were observed; and any unusual circumstances that mayF

[B-3]
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have occurred during the analysis. [The limit(s) of detection are also

reported.] -

2. UBTL Analytical Report Form, including field ID number, laboratory ID

number, identification of the analvtes, results of each determination,

limit(s) of detection, and comments.

3. Other items, such as copies of strip chart recorder output, computer
printout sheets, and other raw data (to be included as required).

INSTRUMENTATION

Each major equipment item at the UBTL Chemistry Department undergoes ;i

routine preventive maintenance check on a regular schedule. This check is

accomplished by a trained engineer. In addition, performance checks are made by

the analyst prior to the analysis of each set of samples. This involves the analysis

of one or more standards and a comparison of the values obtained with Drevious
results and conditions. This information is recorded in an instrumentation log.

When an instrument or apparatus malfunctions and the problem is not readily

corrected, the appropriate Section Head is notified. If it is determined that A visit

by the service representative is required, a service call is scheduled and the QAS is

notified. Action by the service representative is recorded by the QAS in the

Instrument Maintenance Log, and the appropriate customer field and service order

forms are filed, by instrument, in the Instrument Maintenance Log Supplement File.

In an effort to monitor and maintain instrument specifications, logs for each of the

AA spectrophotometers, the gas chromatographs (GC), the X-ray defractometer

(X-ray), and the mass spectrometers (MS) have been provided for the analytical

chemists' use each time an analysis is performed. The AA instrumentation logs

contain entries for date, analyst, lamp number (if more than one lamp is available),

standard concentration (recommended in manual), reading in milliabsorbence units, and

a column for when instrumental parameters differ from the recommended conditions

listed in the manual. The GC, X-ray, and MS logs contain entries for date, time,

analyst, set identification number, and comments on parameters or performance.

A comprehensive analytical chemistry equipment list is included at the end nf

this document.
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TRAINING

UBTL has established a continuing program of training of current personnel
with respect to QC procedures. In addition, an intensive program for the training of
recently recruited personnel in both analytical methods and techniques and QC
policies has been implemented. It is the responsibility of the QAS and the

* Laboratory Director to train all laboratory personnel.

RESULTS OF THE LABORATORY QC PROGRAM

The results of the QC analyses for ground water, surface water, and soil

samples are presented in Tables B-1 and B-2.

Ground Water and Surface Water QC Analyses

The laboratory QC program for ground water and surface water included
analyses of spiked and duplicate samples and a method blank for each constituent.
The samples used for QC analyses included the east and west lagoon, VIH-1, NW-2
samples, and distilled water. In general, the spiked recoveries were satisfactory,

. ranging from 85 to 110 percent, except for the lagoon samples. Spiked recoveries in
the lagoon samples ranged as low as 28 percent because of interference with

. bacteria in the water. When distilled water was substituted for the lagoon samples,
the recoveries were satisfactory. The additional analysis of the spiked distilled
water samples by the laboratory demonstrated that the method specified (EPA 608)
was not effective in quantifying the pesticides in the lagoon water. Analyses of
duplicate samples were also satisfactory. Traces of lead and cadmium were detected
in the method blanks while analyzing the west lagoon and W-2 samples. The lead,
chromium, and cadmium results for those two samples have been corrected for the
concentrations found in the blanks.

Soil QC Analyses

The laboratory QC program for soil samples included one or two spiked and
duplicate samples and a method blank for each constituent. With the exception of
the oil and grease and the pesticides, the spiked recoveries were between 87 qnd
110 percent. The oil and grease recovery of 125 percent was slightly higher than
the accepted range. The pesticides showed recoveries of less than 10 percent when
the spiked samples were analyzed using the specified method. Table B-2 shows that
the laboratory analyzed additional spike samples using a sample leachate in order to
show that the methodology was satisfactory. The additional testing showed
recoveries in the range of 87 to 98 percent with the exception of p,p'-DDT, which
was 146 percent. All of the duplicate analyses showed satisfactory reproducibilitv

F except lindane, in which there is a ten-fold difference between the duplicate
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samples. None of the method blanks contained detectable concentrations of any of
the constituents.
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FIELD INVESTIGATION QUALITY CONTROL PROGRAM

Quality control of field activities consists of following established procedures
during the conduct of the work. In those cases that require the drilling of test
borings, installation of piezometers or monitor wells, and taking of soil and water
samples, the procedures include the preparation of records to document the

compliance with these procedures. These field records include boring logs, monitor
well installation records, daily field memoranda, sample shipment and test instruction

forms for soil sample testing, and chain-of-custody records for all soil and water
samples intended for chemical analyses. The nature of water sample tests was
established in advance so that plans could be made to ship samples in an appropriate

and timely manner.

The pH and specific conductivity meters used for field water quality
measurements were calibrated with known standards immediately before the
measurements were made. The HNU photoionization detector and exDlosimeter used
to monitor vapors generated while drilling have internal calibration routines that
were followed when the meters were turned on. A detailed description of sampling
procedures is located in Section III.
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Curriculum Vitae

KENNETH J. STIMPFL

Title Partner

Expertise Environmentai Analysis
Impact Assessment
Site and Route Selection
Aquatic Ecology

' Experience Principal-in-Charge/Project Director
With Firm * Site selection and evaluation study for additions to existing fossil power plants.

Michigan.
* Environmental assessment, permits and hearing for a new manufacturing plant in

Michigan.
* Environmental baseline studies for a fossil-fueled power plant, Michigan.
* Environmental and geohydrological assessment of inactive industrial waste site,

Michigan.
a Geohydrological assessment of chemically contaminated site, Michigan.
, Environmental assessment and defense in litigation for oil well development,

Michigan.
- Environmental and engineering evaluation of manufacturing plant sites in Iowa.

Indiana, Missouri, Michigan, Wisconsin, and Ontario.
* Ecological assessment of potential chemical contamination in the Menominec

River, Wisconsin.
- Environmental assessment, preliminary containment design, and negotiation ot

consent judgment with state and federal agencies for a contaminated chemical
plant site, Michigan.

. Site selection study for a new fossil or nuclear power plant, Michigan.
* Preparation of a regulatory compliance plan for a proposed synfuels project.

Illinois.
" Radiation survey, assessment, decontamination and health physics monitoring for

NRC release of contaminated plant site, Michigan.
* Wetland assessment, development of alternative layouts and agency negotiations

regarding a denied 404 permit for a dock in Wisconsin.
* Assessment of environmental enhancement potential through selective dredging

of the Little Calumet River for the Chicago District, Corps of Engineers.
. Assessment of potential economic impacts from a proposed regulation to ban

landfill disposal of chlorinated solvents for the Illinois Department of Energy and
Natural Resources.

* Assessment of aquatic impacts and effects on low-level hydroelectric potcntial for
a variety of proposed dam modifications on the Fox River for the Chicago
District, Corps of Engineers.

Project Manager
Aquatic ecology baseline study and impact assessment for nuclear power plant in

Wisconsin, Wisconsin Electric Power Company

- Dames & Moore
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9 Environmental baseline studies and impact assessment for copper/zinc mine in
Wisconsin, Exxon Minerals Company.

* Power plant site selection study.

Past Sargent & Lundy Engineers, Chicago, Illinois
Experience * Power plant site selection and evaluation studies in Illinois, Iowa, Wisconsin,

Indiana, and Oklahoma.
* Ecological baseline studies and impact .'ssessments for thirteen fossil and nuclear

power plants.
" Impact assessment, route selection and evaluation of alternative designs for trans-

mission line in West Virginia.
* Evaluation of alternate cooling systems for nuclear power plant.

Faculty Appointment, Indiana University

Assistant Professor of Zoology, Colorado State University

Academic B.S., zoology, Northern Illinois University
Background M.S., zoology, Colorado State University

Ph.D., limnology, Indiana University

Professiona Ecological Society of America; American Society of Limnology and Oceanography;
Affiliations Freshwater Biological Association; Societas Internationalis Limnologiae; Illinois Asso-

ciation of Environmental Professionals; Consulting Engineers Council of Illinois

Registration Certified senior ecologist (Ecological Society of America)

Publications Numerous technical reports, environmental assessments and environmental reports

,1 .:* 5



* :Curriculum Vitae

_* GEORGE W. CONDRAT
*A

U Title Senior Engineer

Expertise Ground Water Hydrology
Engineering Geology
Mining Engineering

Experience Project Manager/Principal Investigator
With Firm * Ground water contamination evaluations including detailed site investigations,

baseline and operational monitoring, predictive modelling and control measures.
* Numerical modelling of ground water flow and chemical contaminant transport

from liquid and solid waste disposal sites.
* Preparation of computer programs for management of ground water and geologic

data including storage and retrieval, statistical evaluation, plotting and
contouring.

- Principal investigator for report of state-of-the-art of uranium tailings disposal.
* Preparation of environmental impact assessments.
* Principal investigator for ground water portion of preliminary safety analysis

report for proposed nuclear power plant in Maryland.
- Studies of deep shaft dewatering requirements for uranium mines.
* Siting, design and preparation of environmental assessments for mining, milling,

tailings disposal, deep well injection, and heap and in-situ leaching projects in
Wyoming, Colorado, Utah, and New Mexico.

- Site selection, investigation and design of earth and tailings dams
* Engineering geology, soils and geologic hazards investigations.
e Regional and site specific geologic, seismologic and tectonic studies for dams,

power plants and other critical facilities.

Past Senior Officer, Sverdrup & Parcel
Experience Officer, U.S. Army Corps of Engineers in the United States and Vietnam

Assistant Geologist, Guggenheim Exploration Company

Academic Professional Degree of Geological Engineer, Colorado School of Mines
Background B.S., mining engineering, University of Utah

M.S. candidate, mining engineering, University of Utah

Professional Association of Engineering Geologists; Society of Mining Engineers of AI.El National
Affiliations Water Well Association; Utah Geological Association

Registration Professional engineer, Utah, Colorado and Wyoming

Dames & Moore
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Publications Coauthor, "Ground Water Contamination and Tailings Ponds" and -Depressurization
of a Multilayered Artesian System for Water and Grout Control D~uring Mine Shaft
Development"



Curriculum Vitae

RICHARD L. JONES

Title Project Hydrogeologist

Expertise Ground Water Hydrology
Geology

Experience Project Hydrogeologist
With Firm Ground water contamination evaluations of copper mill tail-

ings disposal facilities, including design of deep monitor-
ing wells, direction of field data collection, and evalua-
tions of contaminant control alternatives.
Geologic and hydrologic evaluations of proposed uranium tail-
ings disposal systems and ground water contamination investi-
gations of existing uranium tailings impoundments.
Investigations of hydrocarbon contamination of aquifers be-
neath major oil refineries, including monitoring well system
design, assessment of the nature and extent of contamination,
and design of oil recovery systems.
Evaluations of the quantity and rate of seepage from phosphate
tailings impoundments.
Evaluation and design of dewatering systems.
Investigations of natural water seeps and design of seepage
control facilities.
Hydrogeologic evaluation and design of industrial water sup-
ply wells.

hPast
Experience Project Manager/Senior Geologist, Engineering Enterprises

Hydrogeologic exploration, evaluation and well design of
municipal industrial, and irrigation water supply systems.
Evaluation and rehabilitation of existing municipal and
irrigation water well fields.
Evaluation and assistance in acquisition of water rights
for municipal and irrigation well supplies.

Application and development of computer aquifer models to
evaluate and optimize well spacing, well construction and
potential aquifer yields.
Studies of ground water quality in both polluted and un-
polluted aquifers.

Academic
Background B.S., geology, Utah State University

M.S. and Ph.D., geology, University of Oklahoma
Professional

Affiliations American Institute of Professional Geologists; National Water
Well Association; American Association for the Advancement
of Science; Societ.y of Economic Paleonotologists and
Mineralogists

Dames & Moore cont.



Registration Certified professional geologist, American Institute of Professional
Geologists

Publications Coauthor, "Proportions of Igneous, Metamorphic and Sedimentary Rocks,"
Geological Society of America Bulletin

Coauthor, "Separation of Quartz and Feldspar from Mudrock," Journal -

of Sedimentary Petrology

Senior Author, "Mineral Dispersal Patterns in the Pierre Shale,"
Journal of Sedimentary Petrology

j
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Curriculum Vitae
STEVEN B. JOHNSON

* . -Title Staff Hydrologist

Expertise Ground Water Hydrology

Experience As an assistant and staff hydrologist, STEVEN B. JOHNSON has been
With Firm responsible for the organization and analysis of ground and surface

water data. As a principal investigator, he has conducted ground
water contamination studies and operated in situ permeability ap-
paratus. In addition, Mr. Johnson has contributed to the hydrologi
analyses of siting, baseline, environmental, and final safety
analysis reports for several large utilities. Some of his more
pertinent experience is as follows:

. Hydrogeological investigation of industrial site, West Virginia.

e Ground water contamination study of industrial site, Michigan.

* In situ permeability study, Missouri.

• Fossil fuel power plant siting study, Wisconsin.

* Deep well sampling project, Wisconsin.

* Baseline ground water and surface water study for fossil fuel
plant, Michigan.

e Baseline ground water study for nickel-zinc mine, Wisconsin.

. , Nuclear final safety analysis report, ground water section, Kansas.

* Nuclear environmental report, ground water section, Kansas.

a Nuclear preliminary safety analysis report, geology section,
Illinois.

. Ground water contamination study of industrial site, Ohio.

a Underground natural gas storage stidy, Illinois.

* Preparation of RCRA and Arizona h..zardous waste permits.

* Site selection for fossil fuel power plant wastes, Wisconsin.

a Installation of ground water moni-uring system for uranium
tailings pond, Wyoming.

* Investigation of nitrate contamination of ground water, Oklahoma.

* Ground water investigation and RCRA compliance at refinery,
New Mexico and Utah.

" Investigation of gasoline spili at service station, Utah.

. Investigation of seepage from fertilizer tailings pond, Utah.

a Conducted pumping tests at a proposed landfill site, Utah.

- I

Dames & Moore
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*Academic 1975, B.A., Geology, Macalester College, St. Paul, Minnesota.
Background 1977, M.S., Geology, Arizona State University, Tempe, Arizona.

M.S. Thesis Topic: Delayed Yield in Unconfined Aquifers.
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DAMES & MOORE
HEALTH AND SAFETY PLAN

Project Name and Number: Phase lib Environmental Investigation (01016-186-07)

Project Site Location: Mountain Home Air Force Base, Idaho

Project Manager: George Condrat

. On-Site Safety Officer:

Plan Preparer: Michael W. Ander

S-"Plan Reviewer: Kim Petschek

Preparation Date: February 7, 1984

Plan Approvals:

Office Safety Coordinator

Michael W. Ander (date)

Managing Principal-in-Charge

George IN. Nicholas / ' (date)

* Project Manager

George rondrat "(dite)

I. PURPOSE

The purpose of this Plan is to assign responsibilities, establish personnel
protection standards, specify mandatory operating procedures, and provide for
contingencies that may arise while operations are being conducted at the site.

II. APPLICABILITY

The provisions of the Plan are mandatory for all on-site Dames & voore
employees and subcontractors engaged in hazardous material management
activities including but not limited to initial site reconnaissance, preliminary
field investigations, mobilization, project operations, and demobilization.

-', , I]
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4.

1M. RESPONSIBILITIES A

A. Project Manager

The PM shall direct on-site investigation and operational efforts. At the " "
site, the PM, assisted by the on-site Safety Officer, has the primary
responsibility for:

1. Assuring that appropriate personnel protective equipment is available
and properly utilized by all on-site personnel.

2. Assuring that personnel are aware of the provisions of this plan,
are instructed in the work practices necessary to ensure safety,
and in planned procedures for dealing with emergencies.

3. Assuring that personnel are aware of the potential hazards
associated with site operations (see Tables 1 and 2).

4. Monitoring the safety performance of all personnel to ensure that . ,
the required work practices are employed. -

5. Correcting any work practices or conditions that may result in
injury or exposure to hazardous substances.

6. Preparing any accident/incidc:nt reports (see attached Accident
Report Form).

7. Assuring the completion of Plan Acceptance and Feedback forms

attached herein.

B. Project Personnel

Project personnel involved in on-site investigations and operations are
responsible for:

1. Taking all reasonable precautions to prevent injury to themselves
and to their fellow employees.

2. Implementing Project Health and Safety Plans, and reporting to the
PM for action any deviations from the anticipated conditions
described in the Plan.

3. Performing only those tasks that they believe they can do safely,
and immediately reporting any accidents and/or unsafe conditions to
the PM.

[21
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IV. BACKGROUND

Based on preliminary site evaluations of the Mountain Home Air Force Base,
there appear to be five (5) areas that may have generated significant
environmental contamination over the lifetime of the facility. Although
suspected contaminants have been identified, none has been quantified.
However, we anticipate that only relatively low levels of contaminants will be
encountered in the proposed drilling and soil and water sampling.

Site No. 1, designated as the Lagoon Landfill Site, served as a sanitary
landfill for approximately 4 years, from 1952 to 1956. In 1961-62, two
wastewater lagoons were built on top of the sanitary landfill. In addition to
general refuse, the lagoon landfill has received POL (waste petroleum, oils,
and lubricants) products at a rate of about 6 drums per month. Also, smaller
amounts of trichloroethylene and carbon tetrachloride were placed in the
landfill.

Site No. 2, the "B" Street Landfill, served as the main base landfill from 1956
until 1969. It accepted sanitary and industrial wastes including POL wastes
and fly ash. In the early 1960s, JP-4 and AVGAS tank cleaning sludges were

disposed here. Finally, 10 to 20 drums of DDT were buried here in 1969.

* "Site No. 8, the existing Fire Department Training Area, has been used since
1962. Practice fires were set on the ground by burning POL wastes, waste
fuels, and commingled waste oils and solvents. Since 1975, only JP-4 has
been used to fuel these fires, although some unauthorized dumping of POL
wastes may have occurred after 1975.

Site No. 11, the Fuel Hydrant System Leak/Spill Area, is a location where two
major fuel losses have occurred. The first, in the late 1950s, was a leak in

- an underground fuel transmission line that allowed approximately 50,000 gallons
of AVGAS to escape. The second problem was a surface spill of about 14,000
gallons of AVGAS, also in the late 1950s. As a result of both spills, fuel
saturation may still exist below the ground surface.

Site No. 12, the Entomology Shop Yard, is an area that has received wash
water from pesticide application equipment; as a result, the soils have low

. -. concentrations of several pesticides, including DDT.

A. Dames & Moore Activity

Dames & Moore will drill soil borings at Sites 8, 11, and 12 and collect
soil samples. Monitoring wells will be installed at Sites 1 and 2, and

- . ground water samples will be collected. Water samples will also be
collected from the lagoon at Site 1.

B. Suspected Hazards

Suspected hazards are presented above in as much detail as is currently
available. These are: POL (waste petroleum, oils, and solvents)
products, trichloroethylene, carbon tetrachloride, JP-4 fuel, AVGAS fuel,
and pesticides (including DDT).

[3]
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V. EMERGENCY CONTACTS AND PROCEDURES

Should any situation or unplanned occurrence require outside or support
services, the appropriate contact from the following list should be made:

Agency Person to Contact Telephone

D&M Project Manager G. Condrat (office) 801-521-9255
(home) 801-943-3633 ".

D&M Industrial Hygiene K. Petschek (office) 914-761-6323
and Safety Director (home) 212-724-6414

Police 328-2256

Fire 117

Ambulance 828-2233

Hospital 828-6274

Command Post 828-2071
Crime Stop 828-6222

In the event that an emergency develops on site, the procedures delineated
herein are to be immediately followed. Emergency conditions are considered
to exist if:

o Any member of the field crew is involved in an accident or experiences
any adverse effects or symptoms of exposure while on scene.

o A condition is discovered that suggests the existence of a situation more
hazardous than anticipated.

The following emergency procedures should be followed:

a. In the event that any member of the field crew experiences any adverse
effects or symptoms of exposure while on scene, the entire field crew
should immediately halt work and act according to the instructions
provided by the Project Manager.

b. The discovery of any condition that would suggest the existence of a
situation more hazardous than anticipated should result in the evacuation
of the field team and reevaluation of the hazard and the level of
protection required.

c. In the event that an accident occurs, the PM is to complete an Accident
Report Form for submittal to the MPIC of the office, with a copy to :

the Health and Safety Program Office. The MPIC should assure that
followup action is taken to correct the situation that caused the
accident.

[4]
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VI. HAZARD CHARACTERISTICS, MONITORING METHODS, AND PROTECTION

REQUIRED

Exposure Limits and Recognition Qualities

Information concerning exposure limits and recognition qualities of the
known contaminants that are suspected to be on site is presented in
Table 1.

Symptoms of Overexposure, Potential Chronic Effects and First Aid Treatment

S'-Symptoms of overexposure to the known suspected contaminants, potential

chronic effects of these substances, and first aid treatment information
are presented in Table 2.

Monitoring Methods, Action Levels and Protective Measures

Methods for monitoring for suspected contaminants, action levels, and
protective measures to be used for various contaminant concentration

(6; levels are presented in Table 3.

Protective Equipment Required for On-Site Activities

The protective equipment required may vary, depending on the
concentrations and dispersion of contaminants encountered during each
phase of the work. Table 4 specifies protective equipment required for

*1

each on-site activity.

[51
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FORM #IHST-1
H

REVIEW RECEIPT

PROJECT HEALTH AND SAFETY PLAN

Instructions: This form is to be completed by each person to work on the site and
returned to the Program Director-Industrial Hygiene and Safety.

Job No. 01016-186-07

Project: Mountain Home Air Force Base, Idaho

Rev. No. 0 Date 02/07/84

I represent that I have read and understand the contents of the above plan and
agree to perform my work in accordance with it.

", Si g- .o=~

Date

[.

U= '°

[6]
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TABLE 4

PROTECTIVE EQUIPMENT

' Level Protective Equipment Criteria for Use

C Full-face respirator with When drilling or sampling where
air-purifying cartridges dusts become airborne, when organic
for gas/dusts odors are noticeable, or as indi-

cated by HNU.
Disposable coveralls

Rubber boots

Hard hat with splash shield
or safety glasses/goggles

Nitrile gloves

- D Rubber boots During sampling activities other
than those mentioned above

Disposable coveralls
(optional)

Nitrile gloves

Safety glasses or

goggles

Hard hat

N



ATTACHMENT I

PROTECTIVE EQUIPMENT

I. INTRODUCTION

When field investigation activities are conducted where atmospheric
contamination is known or suspected to exist, where there is a potential for
the generation of vapors or gases, or where direct contact with toxic
substances may occur, equipment to protect personnel must be worn.
Respirators are used to protect against inhalation and ingestion of atmospheric
contaminants. Protective clothing is worn to protect against contact with and
possible absorption of chemicals through the skin. In addition to protective
clothing and respiratory protection, safe work practices must be followed.
Good personal hygiene practice prevents ingestion of toxic materials.

Personnel equipment to be used has been divided into two categories
commensurate with the degree of protection required, namely Levels C and D
protection.

II. LEVELS OF PROTECTION

A. Level C

1. Personal Protective Equipment

o Air-purifying respirator (MSHA/NIOSH approved)
o Disposable chemical resistant coveralls
o Gloves, outer, working gloves
o Gloves, inner, chemical resistant
o Boots, steel toe and shank
o Hard hat (face shield)
o Rubber boots, outer, chemical resistant (disposable)

2. Criteria for Selection

a, Air concentrations of identified substances are such that
reduction to at or below the substance's exposure limit is
necessary and the concentration is within the service limit of
the cartridge.

b. Atmospheric contaminant concentrations do not exceed the
Immediately Dangerous to Life or Health (IDHL) levels.

c. Contaminant exposure to unprotected areas (head and neck)
are within skin exposure guidelines, or dermal hazards do not
exist.

d. Job functions have been determined not to require a higher
( level of protection.

[Al-1]
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B. Level D

1. Personal Protective Equipment

o Coveralls
o Boots/shoes, safety or chemical resistant, steel toe and shank
o Boots, outer (chemical resistant disposables)
o Hard hat (face shield)
o Gloves

2. Criteria for Selection

a. No indication of any atmospheric hazards.

b. Work function precludes dusting, splashes, immersion, or r-

potential for exposure to any chemicals.

3. Guidance on Selection Criteria

a. Level D protection is primarily a work uniform and should not
be viorn in any area where the potential for contamination
exists.

b. In situations where respiratory protection is not necessary, but
site activities are needed, chemical resistant garments- high
quality or disposable - must be worn.

UlI. RESPIRATORY PROTECTION

The following procedures should be used for respiratory protection:

A. Inspect all washers, diaphragms, and facepiece-to-face seal area for any
tears, pinholes, deformation, or brittleness. Should any of these exist,
use a different respirator.

B. Place the respirator on the face, tighten and use both a positive and a .
negative pressure test, prior to entering the site, to assure a proper fit.
Checking for proper fit involves the following:

1. Negative Pressure Test

Close off the inlet opening of the cartridge or the breathing tube
by covering it with the palm of the hand or by replacing the tap
seal. Gently inhale so that the facepiece collapses slightly, and 1 -
hold the breath for 10 seconds. If the facepiece remains in its
slightly collapsed condition and no inward leakage of air is ,.
detected, the tightness of the respirator is satisfactory.

2. Positive Pressure Test

Remove the exhalation valve cover. Close off the exhalation valve U
with the palm of the hand. Exhale gently so that a slight positive

C Xl-2"
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pressure is built up in the facepiece. If no outward leakage of air
is detected at the periphery of the facepiece, the face fit is
satisfactory. (Note: With certain devices, removal of the exhaust
valve cover is very difficult, making the test almost impossible to
perform.)

.1,
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ATTACHMENT 2

DAMES & MOORE STANDARD OPERATING PROCEDURES

* WORK PRACTICES

1. Smoking, eating, drinking, and chewing tobacco are prohibited in the
contaminated or potentially contaminated area.

2. Avoid contact with potentially contaminated substances. Do not walk
through puddles, pools, mud, etc. Avoid, whenever possible, kneeling on
the ground, leaning or sitting on equipment or ground. Do not place
monitoring equipment on potentially contaminated surface (i.e., ground,
etc.).

3. All field crew members should make use of their senses (all senses) to
alert them to potentially dangerous situations (i.e., presence of strong
and irritating or nauseating odors).

4. Prevent, to the extent possible, spillages. In the event that a spillage
occurs, contain liquid if possible.

5. Prevent splashing of the contaminated materials.

6. Field crew members shall be familiar with the physical characteristics of
investigrations, including:

o wind direction
o accessibility to associates, equipment, vehicles
o communication
o hot zone (areas of known or suspected contamination)
o site access
o nearest water sources

7. The number of personnel and equipment in the contaminated area should
be minimized consistent with site operations.

8. All wastes generated during D&M and/or subcontractor activities on site-
should be disposed of as directed by the Field Activity Leader.

EA 2-li
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HALF-FACE RESPIRATORS

INSPECTION PROCEDURE

1. Look for breaks or tears in the headband material. Also stretch to
check the elasticity.

p 2. Make sure all headbands, fasteners, and adjusters are in place and not
bent.

3. Check the facepiece for dirt, cracks, tears, or holes. The rubber should
be flexible, not stiff.

4. Look at the shape of the facepiece for possible distortion that may occur
if the respirator is not protected during storage.

5. Check the exhalation valve located near the chin between the cartridges
by the following:

- Unsnap the cover;

- Lift the valve and inspect the seat and valve for cracks, tears,

dirt, and distortion; and

- Replace the cover. It should spin freely.

6. Check both inhalation valves (inside the cartridge holders). Look for
same signs as above.

7. Check the yoke for cracks.

8. Make sure the cartridge holders are clean. Make sure the gaskets are in
place and the threads are not worn. Also look for cracks and other
damage.

9. Check the cartridges for dents or other damage, especially in the

threaded part.

DONNING PROCEDURE

1. Screw the cartridge into the holder hand-tight so there is a good seal
with the gasket in the bottom of the holder, but don't force it. If the
cartridge won't go in easily, back it out and try again.

Always use cartridges made by the same manufacturer who made the
respirator.

2. Place the facepiece over the bridge of your nose and swing the bottom
in so that it rests against your chin.

3. Hold the respirator in place and fasten the top strap over the crown of
your head.

[1]



4. Fit the respirator on your face and fasten the strap around your neck.
Don't twist the straps. Use the metal slide to tighten or loosen the fit, M
but not too tight.

5. Test the fit by:

- Lightly covering the exhalation valve with the palm of your hand.
Exhale. If there is a leak, you will feel the air on your face.

- Covering the cartridges with the palms of your hands. Again, don't
press too hard. Inhale. The facepiece should collapse against your
face.

- If there is a leak with either test, adjust the headbands or
reposition the facepiece and test until no leakage is detected.

SANITIZING PROCEDURE

1. Remove all cartridges, plugs, or seals not affixed to their seats.

2. Remove elastic headbands.

3. Remove exhalation cover.

4. Remove speaking diaphragm or speaking diaphragm/exhalation valve
assembly.

5. Remove inhalation valves.

6. Wash facepiece and breathing tube in cleaner/sanitizer powder mixed with
warm water, preferably at 1200 to 140 0 F. Wash components separately
from the facemask, as necessary. Remove heavy soil from surfaces with
a hand brush.

7. Remove all parts from the wash water and rinse twice in clean warm
water.

8. Air dry parts in a designated clean area.

9. Wipe facepieces, valves, and seats with a damp lint-free cloth to remove
any remaining soap or other foreign materials.

[2]
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I PLAN FEEDBACK FORM

Problems with plan requirements:

Unexpected situations encountered:

* Recommendations for future revisions:

* PLEASE RETURN TO THE FIRMWIDE HEALTH AND SAFETY OFFICE -WP

-, p.

.. . . . .. . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . .
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ACCIDENT REPORT FORM

SUPERVISOR'S REPORT OF ACCIDENT TOR AIRCRAFT ACC IDENTS
TO FRO

TELEPHONE (include area code)

* NAME OF INJURED OR ILL EMPLOYEE

*DATEO ACCIDENT I O ACCDN NXC LOCATON OFACCIDENT

NARRATIVE 0 CRpPJ O ACCIDENT

NATURE OF ILLNESS OR INJURY ANDO PART OF BODY INVOLVED LOST TIME YSI~ E

DAYS AWAY FROM WORK DAYS OF RESTRICTED WORK DAY ONLY

CRRETVE ACTIN TAKEN BYRR TINGUN

CORRETVE ACTIN THAT MEANs A N ham and by when)

NAME F SUPRVISO

..................... DATE.



Photoionization Detector

1. Before attaching the probe, check the function switch on the

control panel to make sure it is in the off position.

2. Attach the probe by plugging in the 12 pin plug to the

interface on the readout module.

3. Turn the six position function switch to the battery check

position. The needle on the meter should read within or

above the green battery arc on the scale. If not, recharge

the battery. If the red indicator comes on, the battery

should be recharged.

4. Turn the function switch to any range setting. Look into the

end of the probe briefly to see if the lamp is on. If it is

on, it will give a purple glow. Do not stare into the probe

for any length of time as UV light can damage your eyes. The

instrument is now ready for operation.

5. To zero the instrument, turn the function switch to the

standby position and rotate the zero potentiometer until the

meter reads zero. Clockwise rotation of the span pot

h produces a downscale deflection while counterclockwise

rotations yields an upscale deflection. Note: No zero gas

is needed since this is an electronic zero adjustment. If

the span adjustment setting is changed after the zero is set,

the zero should be rechecked and adjusted, if necessary. Wait

15 to 20 seconds to ensure that the zero reading is stable.

If necessary, readjust the zero.

6. Turn function switch to the 0-20, 0-200, or 0-2000 position.

7. Place probe in the atmosphere to be monitored if the needle

. .. moves to the upper limit of the scale change the function

I. switch to the next position.



Combustible Gas Indicators (CGIs)/Explosimeters

In addition to the instructions found below, all CGIs should

be calibrated prior to use, in a noncontaminated, fresh air

environment. Furthermore, units incorporating an aspirator

bulb or other air-drawing device should be checked for leaks

in the folling manner:

- Attach all hoses, probes, and other air-drawing devices to

CGI

- Place a finger over probe or hose end.

- Operate pump or squeeze aspirator bulb.

In a leak-free system, bulb remains collapsed or pump labors.

In a leaking system, bulb regains its shape or pump does not

labor.

a. MSA Explosimeter Combustible Gas Indicator

1. Turn Explosimeter on by lifting end of "On-Off" bar on

"Rheostat" knob and rotating "Rheostat" knob clockwise

1/4 turn.

2. Flush instrument with fresh air by squeezing and

releasing aspirator bulb about five times.

3. Rotate "Rheostat" knob until meter needle rests at zero.

(Avoid large clockwise rotation, which sends large

current through filament, perhaps shortening its useful

life).

4. To sample, place hose or probe end in atmosphere to be

measured and operate aspirator bulb about five times.

. .
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5. Read percent of lower explosive limit (LEL) as meter N

needle fluctuates from a steady-state level to a higher

level each time the aspirator bulb is flexed. The

steady-stater reading indicates the "true" value.

6. Turn Explosimeter off by lifting end of "On-Off" bar on

4 "Rheostat" knob and rotating it counterclockwise until it

IL "clicks". "On-off" bar retracts into "Rheostat" knob.

b. Bacharach Oxygen/Combustible Gas Indicator, Model GPK

1. Rotate "Function" switch clockwise to "Volt Test"

position. To avoid decalibration, all knobs must be

pulled and rotated at the same time. Motor starts and

the "% Oxygen" and "Sniffer" move up scale.

2. Rotate "Volt Adj" knob to bring "Gas Detector" needle

over green arrow.

3. Turn "Function" switch clockwise to "On". The "5 Oxygen"

needle should rise to about 20.8% and "Gas Detector"

needle should drop to about zero.

4. Rotate "Oxy Cal" knob to adjust "5 Oxygen" needle to

black "Calibrate" line.

5. Rotate "Zero Adj" knob to adjust "Gas Detector"' needle to

zero.

6. Momentarily place finger over hose or thread "Air Intake"

nipple and observe the pump working.

7. To sample, place hose end and probe in atmosphere to be

measured. Within 30 seconds, steady-state readings are

indicated on "% Oxygen" and "Gas Detector" scales.

8. Rotate "Function" switch counterclockwise to "Off".

-.- &
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~STAGED

7 Dec 83~% ..%

INSTALLATION RESTORATION PROGRMi, PHASE II TASK DESCRIPTION

MOUNTAIN HOME AFB ID

I. DESCRIPTION OF WORK

The purpose of this task is to determine if environmental contamination
Ihas resulted from waste disposal practices, fuel spills, pesticide contamina-

tion and fire training activities at Mt Home AFB ID; to provide estimates of
the magnitude and extent of contamination, should contamination be found; to
identify potential environmental consequences of migrating pollutants; to
identify any additional investigations and their attendant costs necessary
to identify the magnitude, extent and direction of movement of discovered
contaminants.

Ambient air monitoring of hazardous and/or toxic material for the protec-
tion of contractor and Air Force personnel shall be accomplished when neces-
sary, especially during the drilling operation.

gt The presurvey report (mailed under separate cover) and Phase I IRP report
(mailed under separate cover) incorporated background and description of the
s4tes for this task. To accomplish the survey effort, the contractor shall
take the following steps:

A. General

1. Collect and analyze one sample from each of the existing wells
(production or otherwise). A maximum of 6 wells shall be sampled. If the

* .well(s) cannot be sampled due to well development, well characteristics (and
or other reason), the contractor shall indicate the reason(s) in the report
pecified in Item VI below.

a. The U.S. Air Force shall provide to the contractor well logs

and other pertinent wells records and information to determine that samples

collected are representative.

b. All water samples collected in A.l. above shall analyzed for
oil and grease IR Method (EPA Method 413.2), total organic carbons (EPA Method

415.1) and total organic halogens (EPA Method 9020). Required detection

limits for above analysis are specified in Atch 1.

2. The areal extent of each site shall be determined by reviewing
available aerial photos of the base, and by field reconnaissance.

3. Each location where surface water, sediment, or core samples are
collected shall be marked with a permanent marker (where practical), and the

location recorded on a project map for the site.

:-4
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4. All the water samples collected from each well and the lagoon
locations shall be analyzed on site for pH, temperature, and specific con-
ductance. Sampling, maximum holding time, and preservation of the samples U
will strictly comply with the following references: Standard Methods for the
Examination of Water and Wastewater, 15th Ed. (1980); ASTM, Part 31 (1980);
and methods for Chemical Analysis of Water and Wastes, EPA Manual. 600/4-79-020

(1979).

5. All the water and soil samples shall be analyzed in the laboratory
for the parameters specified by site in Atch 2. Minimum detection limits for
analyses are shown in Attachment 1.

B. In addition to items delineated in A above, conduct the following
specific actions at the following identified sites:

1. Lagoon Landfill (Site 1)

a. Complete and sample a monitor well to the main water table
below the site. Drill to a depth of about 50 feet below the water table and
screen from about 10 feet above the water table to the bottom of the well,
with an estimated depth to be approximately 450 feet The upper 50 feet of

the initial boring shall be grouted and cased prior to drilling below that
* level. It is proposed to drill a 12-inch hole to 50 feet, set 8-5/8 inch OD

steel casing to 50 feet, and grout to the ground surface. The grout shall
consist of neat cement or sand-cement with the addition of up to 4 percent
bentonite. If severe formation losses occur, lost circulation materials or

bentonite shall be used for the remaining grouting. After the grout has set,
an 8-inch-hole shall be advanced to the total depth of the well. A four-inch
diameter, flush-threaded Schedule 80 PVC blank pipe and PVC saw-cut screen
shall then be lowered into the well. The plastic casing and screen shall be

, joined with threaded joints, and no adhesive compounds or solvents will b

used. A sand pack shall then be tremied into place around the annulus of the
screen. The sand pack material shall consist of a clean, washed quartzose

sand. Three feet of bentonite pellets shall then be placed on the 8-inch
diameter steel pipe to protect the inner PVC casing. The well shall be
cleaned and developed by pumping or bailing.

b. A geologic log shall be prepared for the boring based upon
cutting samples and drilling characteristics.

c. One water sample shall be collected from the well. A minimum
* of three times the volume of standing water in the well shall be removed prior
*" to taking samples. The static water levl in the well shall be measured.

d. One water sample shall be collceted from sewage lagoon 2.

2. B Street Landfill (Site 2)

a, Drill a single well to the main water table near the southern
perimeter of the B Street Landfill. The work effort shall be as defined in
I.B.1 (Site 1) above.

- * ~.---
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b. Collect one ground water sample.

3. Existing Fire Dept Training Area (Site 8)

F_ a. Drill and sample three borings to depths of 10 feet or re-
fusal, whichever is shallower, using hollow stem auger techniques.

t l b. Samples shall be taken utilizing split spoon sampling techni-
ques at intervals of approximately 18 inches from the ground surface to the
total depth of the boring.

c. Upon completion, each borehole shall be backfilled with
granular bentonite to within 1 foot of the ground surface. The upper 1 foot
of borehole shall be backfilled with natural soil.

d. Based upon visual inspection and HNU readings, two samples
from each boring, one in the upper half of the boring and one in the lower
portion, shall be selected for laboratory analysis.

-~ e. All soil samples shall be shipped under refrigeration to the
chemical laboratory for possible subsequent analysis. Soil samples not
selected for analysis shall be frozen and archived for a period of 6 months.

Soil samples shall be analyzed for the parameters listed in Atch 2.

4. Fuel Hydrant System Leak/Spill Area (Site 11)

S a. Drill and sample three borings to depth of 10 feet or refusal,
whichever is shallower, using hollow auger techniques. The work effort shall

be as defined in I.B.3. (Site 8) above.

b. All borings shall be drilled into soil southwest of the
aircraft apron.

5. Entomology Shop Yard (Site 12)

a. Drill and sample three shallow borings to depths of approxi-
- "mately 5 feet.

b. Obtain two soil samples from each boring over the intervals of

0 to 0.5 foot in depth and 1.0 to 1.5 feet in depth.

c. Obtain additional soil samples at depths of 3 and 5 feet.

d. The borings shall be located at 10, 20, and 30 feet from the
northwest wall of the Entomology Shop building.

e. Two shallow soil samples (over the intervals of 0-0.5 feet and
, .1.0-1.5 feet) from each boring shall be analyzed for pesticides as listed in

Atch 1.

f. The two deeper samples (at depths of 3 and 5 feet) from each
hole will be stored for potential future analysis.

. .



C. Well Installation and Cleanup

The well and boring area shall be cleaned following the completion of
each well or boring. Drill cuttings shall be removed and the general area
cleaned. If hazardous waste is generated in the process of well installation
the contractor shall be responsible for proper containerization (according to .
local Civil Engineering Office requirements) for eventual government disposal.
Disposal of drill cuttings are not the responsibility of the contractor.
the well. Drill cuttings shall be removed and the general area cleaned.

D. Data Review

Results of sampling and analysis shall be tabulated and incoporated in

the Informal Technical Information report (Atch 1, Seq 3 and Atch 3, Seq 2 as
specified in VI below) and forwarded to USAF OEHL/CVT for review.

E. Report Preparation

1. A draft final report delineating the findings of this field inves-
tigation shall be prepared and forwarded to the USAF OEHL as specified in Item 1
VI below. The report shall include a discussion of the regional hydrogeology,
well logs of all project wells, data from water level surveys, water quality
analysis results, available geohydrologic cross sections, groundwater surface
and gradient vector maps, vertical and horizontal flow vectors and Laboratory
quality assurance information. The report shall follow the USAF OEHL supplied
format (mailed under separate cover).

2. Estimates shall be made of the magnitude, extent and direction of

movement of contaminants discovered. Potential environmental consequences of -.

discovered contamination must be identified. Where survey data are insuffi- ..*

cient to properly determine or estimate the magnitude, extent and direction of
movement of discovered contaminants, specific recommendations, fully justi-
fied, shall be made for additional efforts required to properly evaluate con- |
tamination migration and included in a separately bound appendix to the draft
final report (see F below).

F. Cost Estimates

The contractor shall provide estimates for all additional work recom-
mended to permit proper determination of contaminants. The recommendations

provided shall include all efforts required to determine the magnitude and
direction of movement of discovered contaminants along with an estimate of the
time required to accomplish the proposed effort. This information shall be
provided in a separately bound appendix to the draft final report.

II. SITE LOCATION AND DATES:

Mt Home AFB ID
Building, Time and Dates to be established

III. 'BASE SUPPORT: None
°
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IV. GOVERNMENT FURNISHED PROPERTY: None

V. GOVERNMENT POINTS OF CONTACT:

1. Capt Bob Sarvaideo 3. Col Jerry Dougherty
USAF OEHL/CVT HQ TAC/SGPAE %

Brooks AFB TX 78235 Langley AFB VA 23665
(512) 536-3667 (804) 764-5035
AV 240-3667 AV 432-2180

2. Capt Gene Killan
USAF Hosp/SGPB
Mt Home AFB ID 83648
(208) 828-6026
AV 857-6026

VI. In addition to sequence numbers 1, 5 and 10 listed in Atch 1 to the con-
tract, which are applicable to all orders, the reference numbers below are
applicable to this order. Also shown are data applicable to this order.

Sequence No. Block 10 Block 11 Block 12 Block 13 Block 14

Atch I
4 ONE/R 5.5 MAC 6 MAC 9 MAC

3 ONE/T ** **
Atch 3

2 ONE/T . ** **

*A minimum of two draft reports will be required. After incorporating Air

.% Force comments concerning the first draft report, the contractor shall

supply the USAF OEHL with a second draft report. The report shall be for-
warded to the applicable regulatory agencies for their comments. Contractor
shall supply the USAF OEEHL with 25 copies of each draft report and 50 copies
plus the original camera ready copy of the final report.

**Upon completion of analysis.

VII. The ceiling price of Items 0001 and 0002, as contemplated by the
payments clause, is t

'%
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RECOMMENDED LEVELS OF DETECTION (PER USAF OEHL/SA)
(19 Aug 1983)

GENERAL ORGANICS: Detection limits are for water unless shown otherwise:

ORGANIC ANALYTE DETECTION LIMIT (&g/L) %

Chemical Oxygen Demand 5000
Hydrazine 10
Oil and Grease (IR) 100 (100 Ag/g, soil)
Polychlorinated Biphenyls 0.25 (1 pg/g, soil*)
Phenol 1

*.. Total Organic Carbons(TOC) 1000
*** Total Organic Halogen(TOX) 5 (5 Pg/g, soil)

Volatile Organic Compounds(VOC) a'

*Identify type if possible.

**Per EPA Method 503.1, 601 and 602. Report in pg/g for soils.

***Detection levels for TOC and TOX must be 3 times the noise level

of the instrument. Laboratory distilled water must show no response.

If so, corrections of positive results must be made.

INORGANICS: Detection limits are for water unless shown otherwise:

INORGANIC ANALYTE DETECTION LIMIT (tgg/L)

Arsenic 10
Boron 100
Cadmium 10

Chloride 1000
Copper 50
Chromium 50 (5 Ag/g, soil)
Cyanide 10
Iron (total) 100
Lead 20 (2 gg/g, soil)
Manganese 50
Mercury 1

Nickel 100
Nitrates 100
Silver 10
Sodium 1000
Specific Conductance 1"

Sulfate 1000
Total Dissolved Solids 1000
Zinc 50

*Concentration is in micromhos

.7 .7..,.d'
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PESTICIDES: Analyze samples for chlorinated hydrocarbon and organophosphate
pesticides. Detection limits are for water unless shown
otherwise:

PESTICIDE AINALYTE C0NC (pig/L)

Aldrin 0.02
DDT isomer 0.02
Dieldriu 0.02
Endrin 0.02
Heptachlor 0.02
Reptachlor epoxide 0.02
Lindane 0.01
Methoxychlor 0.20
Diaziun 0.02
Malathion 0.10
Parathion 0.02
Toxaphene 1.00
2,4-D 0.06
2,4,5-T 0.06

-2.4,5-T? silvex 0.06
Chlordane 0.20
alpha-BHC 0.02
'oeta-BHC 0.02
delta-BHC 0.02

For soils, use the detection levels shown above, but report
values as micrograms pesticide per gram of soil.
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APPENDIX I

DEFINITIONS, NOMENCLATURE, 4iND UNITS OF MEASUREMENT
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APPE'DIX I

DEFINITIONS, NOMENCLATURE, AND UNITS OF MEASUREMENT

€"

ac-ft/yr Acre-feet per year

AFB Air Force Base

alluvium Unconsolidated sediments deposited during comparatively recent
geologic time by a stream or other body of running water.

aquifer A geologic formation, group of formations, or part of a formation that
is capable of yielding water to a well or spring.

aromatic Designating cyclic organic compounds characterized by a high degree
of stability in spite of their apparent unsaturated bonds and best
exemplified by benzene and related structures, but also evident in
other compounds.

artesian Ground water confined under hydrostatic pressure.

as N As weight of nitrogen

AVGAS Aviation gasoline

caliche An opaque, reddish brown to buff or white calcareous material of
secondary accumulation (in place), commonly found in layers on, near,
or within the surface of stony soils of arid and semiarid regions, but
also occurring as a subsoil deposit in subhumid climates. The
cementing material is essentially calcium carbonate, but may contain
magnesium carbonate, silica, or gypsum.

CGWA Critical ground water area

cm/see Centimeter(s) per second

DEQPPM Defense Environmental Quality Program Policy Memorandum

DOD Department of Defense

downgradient In the direction of decreasing hydraulic static head; the direction in
which ground wazer flows.

effluent A liquid waste discharge from a manufacturing or treatment Drocess, in
its natural state, or partially or completely treated, that discharges
into the environment.

'" OF Degrees Fahrenheit

ft Foot, feet

, " o o



gpd/ft Gallon(s) per day per foot

gpm Gallon(s) per minute

gpm/ft Gallon(s) per minute per foot of drawdown

HNU A type of photoionization detector for measurenent of organic
vapors

hydraulic In an aquifer, the rate of change of pressure head per unit of
gradient distance of flow at a given point and in a given direction.

in. Inch, inches

IRP Installation Restoration Program

mg/g Milligram(s) per gram

mg/L Milligram(s) per liter

ml Milliliter(s)

Pg/g Microgram(s) per gram

pg/L Microgram(s) per liter

_ MOGAS Motor gasoline

monitor A well used to measure ground water levels and to obtain samples.
well

No. Number

NPDES National Pollutant Discharge Elimination System i

OEHL Occupational and Environmental Health Laboratory

pH Negative logarithm of hydrogen ion concentration; measurement of
acids and bases.

* PDWS Primary drinking water standard(s)

" percolation Movement of moisture by gravity or hydrostatic pressure through
interstices of unsaturated rock or soil.

permeability The property or capacity of a porous rock, sediment, or soil for
transmitting a fluid without impairment of :.je structure of the
medium; it is a measure of the relative ease of fluid flow under
unequal pressure.

* phenols Any of various acidic compounds analogous to phenol and recarded as
hydroxyl derivatives of aromatic hydrocarbons.

.[-.2
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Pleistocene An epoch of geologic time thought to have covered the span between

1.6 million and 10,000 years ago.

POL Petroleum, oil and lubricants

porosity The property of a rock, soil, or other material of containing
interstices.

potentiometric An imaginary surface representing the static head of ground water

surface and defined by the level to which water will rise in a well.

Precambrian Geologic time before the beginning of the Paleozoic; it is equivalent
age to about 90 percent of geologic time and ended approximately

570 million years ago.

PVC Polyvinyl chloride

QC Quality control

RCRA Resource Conservation and Recovery Act

specific The rate of discharge of a water well per unit of drawdown,
capacity commonly expressed as gallons per minute per foot.

specific With reference to the movement of water in soil, a factor expressing
i conductivity the volume of transported water per unit of time in a given area.

STP Sewage treatment plant

TAC Tactical Air Command

TDS Total dissolved solids

Tertiary The first period of the Cenozoic era, thought to have covered the
span of time between 66 and 3 to 2 million years ago.

TOC Total organic carbon

TOX Total organic halogens
,.

transmissivity The rate at which water is transmitted through a unit width under a
unit hydraulic gradient.

" .USAF United States Air Force

USEPA United States Environmental Protection Agency

USGS United States Geological Survey

water table That surface of a body of unconfined ground water at which th"
pressure is equal to that of the atmosohere.
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